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June 18, 1997 
Project 1105-00.3.2B 

Ms. Jill Kieman, P.E. 
Oregon Department of Environmental Quality 
Waste Management and Cleanup 
2020 S.W. Fourth Avenue, Suite 400 
Portland, Oregon 97204 

Re: December 1996 - Febmary 1997 Quarteriy Report 
RI/FS Interim Action 
Willbridge Facility 
Portland, Oregon 
Consent Order WMCSR-NWR-94-06 

Dear Ms. Kiernan: 

Pacific Environmental Group, inc. (PACIFIC) is pleased to present the first 
quarter 1997 progress report for the remedial investigation/feasibility study (RJ/FS) 
work being perfomied at the Chevron, Tosco (formerly Unocal), and G.ATX (formerly 
Shell) terminals which compose the Willbridge Facility in Portland, Oregon. Tliis letter 
presents a summar}-' ofthe following: 

• Action.s taken under the Consent Order from December 1996 to 
Februar}' 1997. 

• First Quarier 1997 sampling, test results, and other data generated 
between December 1996 and February' 1997. 

ITiis progress report fulfills the requirement of Section 7F of Oregon Department of 
Environmcntai Quality (DEQ) Consent Order WMCSR-NWR-94-06. 

ACTIVITIES PERFORMED FIRST QUARTER 1997 

The following work was performed during December 1996 through February 1997: 

• Performed quarterly groundwater sampling at the Chevron, GATX, 
and Tosco facilities. 
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• Initiated RCRA Metals analysis of groundwater samples. 

• Performed monthly separate-phase hydrocarbon (SPH) removal from 
weUs located on the Tosco and GATX terminals. 

FIRST QUARTER 1997 MONITORING ANALYSIS 

Interim action monitoring activities performed during the first quarter included water 
level and SPH thickness measurements and groundwater sampling from selected wells, 
as outlined in the Field Coordination Plan (FCP) dated April 1995. 

Hydrogeological Analysis 

Water level measurements were performed in January 1997. Measurements were 
corrected for SPH where encountered. A groundwater table contour map using the 
January' 1997 data is shown on Figures IA and IB. The January 1997 groundwater 
elevation data is presented in Table 1. Water elevation and SPH recovery data for 
January 1997 and historic water elevation measurements are presented in Table 5. 

Water levels beneath the site are influenced by annual precipitation cycles and by river 
stage fluctuations. The effect of river stage fluctuations is most pronounced on water 
levels in wells along the river front. During the first quarter (December 1996 through 
February 1997), water table elevations in the vicinity ofthe river increased from fourth 
quarter levels by approximately two feet, while water table elevations in upgradient 
facility wells rose by approximately 0.8 to 1.5 feet. These changes are likely in response 
to a rise in river stage combined with upgradient recharge from rainfall infiltration. 

The direction of groundwater flow, inferred from the elevation contours, is generally 
toward the river, with a localized groundwater motmd in the GATX south tank farm, 
and apparent elongated groundwater depressions (troughs) in the vicinity of Doane 
Avenue and the Saltzman Creek flume. These froughs may be caused by groimdwater 
drainage through the backfill associated with the Doane Avenue storm sewer conduit 
and the Saltzman Creek flume. The grotmdwater mound in the south GATX tank farm 
may be caused by the difference in hydraulic conductivity of the sfratigrapliic units 
beneath the GATX south tank farm (silt/clay) and the remainder ofthe site (sandy fill) 
or may represent a historic hydraulic divide between the Saltzman Creek drainage and 
the Holbrook Slough drainage. 

Hydrological Analysis 

The Willamette River stage (measured at the Morrison Bridge river gauge and converted 
to City of Portland datum) ranged from a quarterly high of 25.65 feet in January 1997 to 
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a low of 11.12 feet in February. ITie river stage measured approximately 12.28 feet on 
January 29-31, 1997, the dates of first quarter groimdwater monitoring. 

Groundwater Analytical Results 

Groimdwater samples collected from selected facility monitoring wells were analyzed 
for benzene, toluene, ethylbenzene, and xylenes (BTEX) compotmds by EPA Method 
8020, polynuciear aromatic hydrocarbons (PAHs) by EPA Method 8270 modified 
(GS/MS-SIM), and RCRA Metals (arsenic, barium, cadmium, chromium, lead, 
mercury, selenium, and silver) by EPA Methods 6010A/7000 Series. The groundwater 
sampling protocol is presented in Attachment A. 

The January 1997 BTEX results are presented in Table 2 and historic BTEX results are 
presented in Table 6. The January 1997 PAH results are presented in Table 3 and PAH 
results for the previous four quarters are presented in Tables 7, 8, 9, and 10. The 
January 1997 metals results are presented in Tables 4A and 4B. Certified analytical 
results for all analyses are presented in Attachment A. Samples were not collected from 
wells containing SPH (SPH is designated by NS/F in the Tables). 

BTEX Compounds 
The January 1997 BTEX testing results appear to be consistent with the October 1996 
results. Concentrations of BTEX in Well B-17 decreased over the past three quarters. 
BTEX concentrations in Well B-14 increased in January 1997, after a decrease in 
October 1996. Concentrations of BTEX in Well B-10 have increased over the last two 
quarters. Concentrations in Wells B-35, CR-11, and MW-8 have decreased from last 
quarters results. Concentrations in Wells B-28, B-30, CR-8, MW-10, MW-22, MW-26, 
MW-37 and U-2 have increased from the last quarter results. 

The BTEX levels have remained both xmchanged and non-detect since last quarter in 
Wells B-7, B-9, B-18, B-36, B-37, U-3, MW-32, MW-33, and MW-36. Concentrations 
in Wells U-5, MW-28, and MW-31 decreased from detected levels during the fourth 
quarter 1996 to non-detectable levels. 

PAH Compounds 
The January 1997 polynuciear aromatic hydrocarbon (PAH) analylical results report 
increased detected PAH compounds vsrith respect to previous results. The PAH 
compounds were not detected at or above method detection limits in Wells B-6, B-7, 
B-10, B-ll , B-30, B-36, U-2, U-3, MW-28, MW-31, MW-36, and MW-37 during the 
fourth quarter. During first quarter, PAH compounds were present at detectable 
concentrations within these wells. The increase in detected PAH compounds is likely 
attributable to the change in the analytical method from EPA method 8310 (HPLC) to 
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EFA method 8270 modified (GC/MS-SIM), which has lower and more stable detection 
lunits. A comparison of method reporting limits (MRLs) is presented below: 

Analyte 

Aceoaphlhene 

Acenaphthylene 

Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

Clirysene 

Dibenzo (a,h) anthracene 

Fluoranthene 

Fluorene 

Indeno (1 JJ,3-cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Metbod Reporting Limit (ppb) 

EPA 8310 EPA 8270-SIM 

5.0 0.100 

5.0 0.100 

5.0 0.100 

0,10 0.100 

0.10 0.100 

0.10 0.100 

0.10 0.100 

0.10 0,100 

0.10 0,100 

0.10 0.200 

0.10 0.100 

5.0 0.100 

0.10 0.100 

5.0 O.IOO 

5.0 0.100 

0.5 0.100 

Reported concentrations of PAH compounds, particularly carcinogenic PAHs (CPAHs), 
were generally below 1 part per billion (ppb) with the exception of naphthalene, 
phenanthrene, and fluorine. Wells B-35 and U-3 reported concentrations of CPAHs 
above 1 ppb. Reported concentrations of acenaphthene, fluorine, fluoranthene, and 
phenanthrene increased up to 10 ppb, and reported concentrations of naphthalene 
increased up to 10 times in some wells. Wells MW-10, MW-21, MW-32, and MW-33 
were reported as non-detect tor all PAH compounds at laboratory detection limits. 

Metals 
Samples for RCRA Metals (arsenic, barium, cadmium, chromiura, lead, mercury, 
selenium, and silver) were collected from selected wells. Samples were analyzed for 
total (unfiltered) metal concentrations. A selection (approximately 10 percent ofthe 
total) of wells sampled for total metals were additionally analj'zed for dissolved 
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(filtered) metal concentrations. Dissolved metal samples were field-filtered usmg a 
0.45-micron filter capsule. 

Total metals analytical results report concenfrations of arsenic, barium, chromium, and 
lead in the majority of sampled wells. Ofthe 28 wells sampled for totcJ metals, 
cadmium was detected in five wells, selenium in eight, silver in one, and mercury in 
twelve. The majority of wells reporting concentrations of total cadmium and mercury 
were located on the Chevron terminal. Only Well U-3 reported concentrations of 
analyzed total metals above 1 parts per million (ppm) of bariimi, chromium, and lead. 

Dissolved metals analytical results for selected weUs report reduced or non detect 
concentrations of chromium, lead, and selenium when compared to the respective total 
metal results. Dissolved cadmium and silver results are inconclusive when compared to 
total results; non detect resuhs for dissolved catimium and silver were also non detect 
for total cadmiimi and silver. Results for dissolved arsenic, barium, and mercury 
analyses are comparable to the respective total metals analyses; no significant reduction 
in reported concentrations are seen between dissolved and total metals analyses for these 
metals. This first round of metals data may indicate that arsenic, barium, and mercury 
are present in a dissolved state, while chromium, lead and silver concentrations are the 
result of suspended solids in the sample. 

Separate-Phase Hydrocarbon Analysis 

Separate-phase hydrocarbon thicknesses were measured at selected wells on a monthly 
basis (Tables 1 and 5). Apparent SPH thickness data for January, April, July, 
October 1996, and January 1997 are shown on Figures 2A and 2B. 

Separate-phase hydrocarbon near the riverfront area is historically concentrated in the 
current and former alignments of the Doane Avenue stormwater outfall and possibly the 
Holbrook Slough. Wells B-1, B-4, B-17, and B-35 are located in the dock area nearest 
tbe old Doane Avenue storm drain alignment. Wells B-38, B-39, B-40, and U-5 are 
adjacent to the new Doane Avenue storm drain in the riverfront area. Well B-7 is 
located nearest the historic Holbrook Slough outfall. Well RES-N is constructed in the 
backfill ofthe storm drain in the riverfi-ont area. Well B-20 is located upgradient ofthe 
Holbrook Slough recovery french. 

The Januar>'̂  1997 product measurements generally show SPH thicknesses similar to last 
quarter measurements in the wells located in the general riverfront area ofthe site 
(Table 2) with the exception of Wells B-4, B-20, and B-40. Separate-phase 
hydrocarbon thickness in Well B-4 decreased fiinm approximately one foot in 
October 1996 to approximately 0.5 foot in January 1997. Separate-phase hydrocarbon 
was not detected in Well B-20 during January water level measurements. A SPH 
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thickness of approximately 0.5 foot was measured in Well B-40 in January 1997, 
increasing from no measurable SPH in October 1996. Additionally, SPH was detected 
in Wells B-1, B-22, B-38, B-39, RES-N, and IT-E 

Separate-phase hydrocarbon was detected in Wells U-5A, U-4, and B-27 located in the 
Tosco tank farm area. No SPH was measured in Well CR-11, east ofthe ChevTon lube 
oil tank farm. No SPH was observed in wells CR-6, CR-7 and CR-IO, along the 
perimeter ofthe Chevron tank farm. Separate-phase hydrocarbon was observed in 
Well MW-7 in the GATX facility. 

SEPARATE-PHASE HYDROCARBON RECOVERY 

The LA SPH recovery program began in May 1995. Automated and passive SPH 
recovery was discontinued in December 1996; monthly manual recovery of SPH was 
inifiated in early February 1997. Approximately 115 gallons of SPH were recovered 
from late May 1995 to August 1996 by the automatic and passive product recovery 
prograin. Approximately 100 gallons of SPH were removed by manujil pumping in 
January and February 1997. 

Separate-phase hydrocarbon recovery by pumping was performed February 4 and 
28, 1997. Approximately 70 gallons of SPH were removed from Well MW-7 at the 
GATX terminal. Approximately 32 gallons of SPH were removed from Wells B-4, 
B-27, B-38, B-39, B-40, RES-N, U-4, and U-5A at the Tosco terminal. The SPH 
recovery data is presented in Table 5. 

Holbrook Recovery Trench 

The Holbrook Trench recovery system is not operational at the site. The trench, 
installed in 1988, was designed to be submerged under high water river stage 
approximately four montlis ofthe year. During the high water season, the trench was 
not operational. During 1995 and 1996, the river submerged the trench for 
approximately nine months ofthe year. The piping and electrical cotmections ofthe 
system were apparently watertight. However, during high water periods of tlie year, 
several water related problems occurred. According to Chevron personnel, the trench 
rarely worked efifectively due to electrical problems and equipment failures. Dming low 
water conditions, when the trench should have been operational, equipment was being 
replaced or repaired. The operation and maintenance ofthe french was extensive 
compared to the recovery of SPH. Approximately 700 gallons of SPH were recovered 
from the Holbrook recovery trench since its construction in 1988. 
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Seep and Sheen Monitoring 

Containment booms currently encompass the shoreline between the Chevron and Tosco 
docks, and from the south edge ofthe Tosco dock to the southern property line (beyond 
the new Doane Avenue storm sewer outfall). Additionally, secondary containment 
booms are located inside ofthe first boom aroimd the new Doane Avenue outfall pipe. 
Seeps and sheens are monitored by tenninal personnel; significant sheens are reported to 
PACIFIC for fiirther evaluation. No significant sheens were reported during the first 
quarter. 

PROBLEMS ENCOUNTERED DURING FIRST QUARTER 1997 

No problems were encountered during December 1996 through February 1997. 

ACTFVTTIES SCHEDULED FOR SECOND QUARTER 1997 (MARCH -
MAY 1997) 

The following actions are scheduled for Second Quarter 1997: 

• Monthly SPH removal from identified "hot-spot" wells. 

• Gauging of water level elevations and SPH in all facility wells during 
the Second Quarter sampling event, scheduled for April 1997. 

PACIFIC appreciates the opportunity to be of service. If you have any questions 
regarding this letter, please call. 

Smcerely, 

Pacific Environmental Group, Inc. 

Kevin M. Freeman 
Senior Staff Hydrogeologist 

Lance Geselbracht, P.E. 
Senior Engineer 
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Seep and Sheen Monitoring 

Containment booms currendy encompass the shoreline between the Chevron and Tosco 
docks, and from the south edge ofthe Tosco dock to the southern property line (beyond 
the new Doane Avenue storm sewer outfall). Additionally, secondary containment 
booms are located inside ofthe first boom around the new Doane Avenue outfall pipe. 
Seeps and sheens are monitored by terminal personnel; significant sheens are reported to 
PACfFlC for further evaluation. No significant sheens were reported during the first 
quarter. 

PROBLEMS ENCOUNTERED DURING FIRST QUARTER 1997 

No problems were encountered diuing December 1996 through February 1997. 

ACTIVITIES SCHEDULED FOR SECOND QUARTER 1997 (MARCH -
MAY 1997) 

The following actions are scheduled for Second Quarter 1997: 

• Monthly SPH removal from identified "hot-spot" wells. 

• Gauging of water level elevations and SPH in all facility wells during 
the Second Quarter samphng event, scheduled for April 1997. 

PACIFIC appreciates the opportunity to be of service. If you have any questions 
regarding this letter, please call. 

Sincerely, , 

Pacific Environmental Group, Inc. 

Kevin M. Freeman 
Senior Staff Hydrogeologist 

Lance Geselbracht, P.E. 
Senior Engineer 
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Attachments: Figure IA - Groundwater Elevation Contour Map (January 1997) 
Figure IB - Groundwater Elevation Contour Map (January 1997) 
Figure 2A - Apparent Separate-Phase Hydrocarbon Thickness (January 1995 

to January 1997) 
Figure 2B - Apparent Separate-Phase Hydrocarbon Thickness (January 1995 

to January 1997 
Table 1 - Groundwater Elevation Data 
Table 2 - Groundwater Analytical Results (First Quarter BTEX) 
Table 3 - Groundwater Analytical Results (First Quarter PAHs) 
Table 4A - Groundwater Analytical Results (First Quarter Total Metals) 
Table 4B - Groundwater Analytical Results (First Quarter Dissolved Metals) 
Table 5 - Groundwater Elevation and SPH Recovery Data (March 1995 to 

April 1997) 
Table 6 - Groundwater Analytical Results (January 1995 to January 1997 BTEX) 
Table 7 - Groundwater Analytical Results (October 1996 PAHs) 
Table 8 - Groundwater Analytical Results (July 1996 PAHs) 
Table 9 - Groundwater Analytical Results (April 1996 PAHs) 
Table 10 - Groundwater Analytical Results (January 1996 PAHs) 
Attachment A - Sampling Protocal, Certified /Analytical Reports and 

Chain-of-Custody Documentation 

cc: Mr. Irv Jenkins, Shell Oil Products Company 
Mr. Rene White, Che\Ton Products Company 
Mr. Marty Cramer, Tosco Northwest Company 
Mr. Eric Conard, GA TX Terminals Corporation 
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Table! 
Grountiwater Elevation Data 

Page I of 9 

Willbridge Taniinal 
Portland, Oregon 

Well 
Identification 

(tnc) 

# .*^ 

B-7 
(33.96) 

B-8 
(34.17) 

B-9 
(33.95) 

B-10 
(34.74) 

B-ll 
(34.95) 

B-12 
(35.11) 

B-13 
(34.76) 

B-14 
(36.59) 

B-15 
(35.55) 

B-19 
(34.71) 

B-20 
(33.40) 

Date 
Gauged 

"4* 

01/29/97 

01/29/97 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

Depth to 
Grotmdwater 

(feet) 

fy V 

Depth to 
SPH 
(feet) 

V y * ? j; 

CHEVRON 
17.24 

15.99 

15.31 

13.80 

15.65 

14.18 

14.35 

16.05 

15.26 

14.81 

15.93 

NP 

NP 

NP 

NP 

NP 

NM 

NP 

NP 

NP 

NP 

NP 

Groundwater 
Elevation* 

(feet) 

-> ' > ^ , J U ^ / ^ 

10.72 

18.18 

18.64 

20.94 

19.30 

20.93 

20.41 

20.54 

20.29 

19.90 

17.47 

SPH 
Thickness 

(feet) 

1 -^^< ' ' 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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Table 1 (continned) 
Groundwater Elevation Data 

Page 2 of 9 

Willbridge Taniinal 
Portland, Oregon 

WeU 
Identification 

(toe) 

B-21 
(34.79) 

B-24 
(34.70) 

B-26 
(35.30) 

B-28 
(35.25) 

B-29 
(35.97) 

B-30 
(35.35) 

B-31 
(33.86) 

B-32 
(34,23) 

B-33 
(34.36) 

CR-1 
(20.03) 

CR-3 
(34.32) 

Date 
Gauged 

Depth to 
Groundwater 

(feet) 

i^/^ ¥ " . , . ' ' . 

oMimd 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

Depth to 
SPH 
(feet) 

* ^ / 

CHKVRON (continued) 
15.23 

NM 

14.18 

14.36 

NL 

13.48 

14.75 

15.46 

14,86 

1.63 

12.52 

NP 

NM 

NP 

NP 

NL 

NP 

NP 

NP 

NP 

NP 

NP 

Groundwater SPH 
Elevation* Thickness | 

(feet) 

v / .'"f'̂ ^M 

19.56 

NM 

21.12 

20,89 

NL 

21,87 

19.11 

18.77 

19.50 

18.40 

21.80 

(feet) 

1^^^ 

0.00 

NM 

0.00 

0.00 

NL 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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Table 1 (continued) 
Groundwater Elevation Data 

Page 3 of 9 

Willbridge Terminal 
Portland, Oregon 

WeU 
Identification 

(toe) 

• i . ' ^ - / 

CR-4 
(34.93) 

CR-6 
(35.61) 

CR-7 
(35.57) 

CR-8 
(33.14) 

CR-9 
(33.58) 

CR-10 
(35.57) 

CR-ll 
(34.43) 

Date 
Gauged 

^ 

OMlWd 

(3X119196 

01/19/96 

01/29/96 

01/29/96 

01/29/96 

01/29/96 

Depth to 
Groundwater 

(feet) 

•>• ' : ! ' , -> 

Depth to 
SPH 
(feel) 

^ > ! ^ 

CHEVRON (continued) 
4.99 

11.15 

11.11 

5.94 

4.56 

3.76 

1.55 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

Groundwater 
Elevation* 

(feet) 

'-?5>/r4 ''". 

29.94 

24.46 

24.46 

27.20 

29.02 

31.81 

32.88 

SPH 
Thickness 

(feet) 

.^c-^ % 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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Table 1 (continued) 
Groundwater Elevation Data 

Pagc4 of 9 

Willbridge Terminal 
Portland, Oregon 

Well 
Identification 

(toe) 

• t f ^ . r . . . - . , 

MW-1 
(35.43) 

MW-2 
(35.77) 

MW-3 
(36.02) 

MW-4 
(36.39) 

MW-5 
(33.52) 

MW-6 
(33.34) 

MW-7 
(34.12) 

MW-8 
(33.95) 

MW-9 
(36.53) 

MW-10 
(35.82) 

MW-11 
(36.47) 

MW-12 
(35.95) 

MW-13 
(37.89) 

Date 
Gauged 

' > . . i 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

Deplhto 
Groundwater 

(feet) 

y % " ( ^ 

Depth to 
SPH 
(feet) 

f * J ' >^ 

GATX 
3.92 

4.88 

6.40 

5.40 

5.01 

I.n 

10.24 

6.38 

8,94 

7,40 

5.20 

4,26 

4.22 

NP 

NP 

NP 

NP 

NP 

NP 

7.13 

NP 

NP 

NP 

NP 

NP 

NP 

Groundwater 
Elevation* 

(feet) 

^ H./J ' ' i ̂ *̂ /̂fi 

31.51 

30.89 

29.62 

30.99 

28.51 

30.57 

25.74 

27.57 

27.59 

28.42 

31.27 

31.69 

33.67 

SPH 
Thickness 

(feet) 

- . > > • 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.11 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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Table 1 (continued) 
Groundwater Elc\'ation Data 

Page 5 of 9 

Willbridge Tenninal 
Portland, Oregon 

WeU Date Dqjlhto Deplhto Groundwater SPH 
Identilication Gauged Groundwater SPH Elevation* Thickness 

(toe) (feet) (feet) (feet) (feet) 

f," /„%f. .^^,.^/-< 

MW-14 01/30/96 
(36.28) 

MW-15 01/30/96 
(37.50) 

MW-16 01/30/96 
(34.93) 

MW-17 01/30/96 
(36,05) 

GATX (continued) 

3.28 NP 

4.28 

3.15 

4.27 

MW-18 01/30/96 1.24 

NP 

NP 

NP 

NP 

33.00 

33.22 

31.78 

31.78 

32.52 

0.00 

0.00 

0.00 

0.00 

0.00 
(33.76) 

MW-19 
(33.39) 

MW-20 
(34.76) 

MW-21 
(34.33) 

MW-22 
(35.65) 

MW-23 
(36.06) 

MW-24 
(35.15) 

MW-25 
(34.73) 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

1.86 

8.03 

1.15 

3.72 

3.46 

5.10 

9.37 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

31.53 

26.73 

33.18 

31.93 

32.60 

30.05 

25.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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Table 1 (continued) 
Groundwater Elevation Data 

Page 6 of 9 

Willbridge Terminal 
Portland, Oregon 

Well 
Identification 

(toe) 

Date 
Gauged 

Depth to 
Groundwater 

(feet) 

"?*.,' '?;/«<'*.f^;r,-^''^/>'W«t%l;^';#J'- * ' 

MW-26 
(34.78) 

MW-27 
(35.67) 

MW-28 
(34.39) 

MW-29 
(35.77) 

MW-30 
(36.39) 

MW-31 
(37,55) 

MW-32 
(37,01) 

MW-33 
(39.34) 

MW-34 
(39.67) 

MW-35 
(33.39) 

MW-36 
(34.88) 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

Dqrthto 
SPH 
(feet) 

'%"> M , i 

GATX (continaed) 

10.35 

4.37 

3.71 

13.41 

4.43 

5.45 

4.73 

18.92 

18.78 

2.08 

13.02 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

NP 

Groundwater 
Elevation* 

(feet) 

^f^H^y^^M^^: 

24.43 

31.30 

30.68 

22.36 

31.96 

32.10 

32.28 

20,42 

20,89 

31.31 

21,86 

SPH 
Thickness 

(feet) 

fMW^i 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

MW-37 
(34.86) 

MW-38 

(NA) 

A4W-39 

(35.02) 

MW-40 

(33.65) 

01/30/96 

01/30/96 

01/30/96 

01/30/96 

13.44 

3.98 

NM 

12.74 

NP 

NP 

NM 

NP 

21.42 

-

NM 

20.91 

0.00 

O.OO 

NM 

0.00 

11050032B\GWE97 JCLS Jure 18, 1997 
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Table 1 (continued) 
Groundwater Elevation Data 

Page 7 of 9 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identification 

(toe) 

W^S^W0^ 

B-1 
(34.79) 

B-2 
(35.35) 

B-3 
(34.91) 

B-4 
(34.79) 

B-5 
(34.83) 

B-6 
(35.41) 

D-16 
(35.82) • 

B-17 
(35.59) 

B.18 
(35,79) 

B-22 
(34.67) 

B-25 
(35.83) 

Date 
Gauged 

wmm. 
01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

Deplhto 
Groundwater 

(feet) 

SSii^Bii 

Dqjthto 
SPH 
(feet) 

'S§&M 
TOSCO 

16.10 

15.69 

17.26 

17.48 

15.30 

15,47 

15,75 

15.86 

18.09 

17,93 

18.05 

15.94 

NP 

NP 

17.00 

NP 

NP 

NP 

NP 

NP 

17.92 

NP 

Groundwater 
Elevation* 

(feet) 

^ ^ j ^ ^ ^ ^ l 

18.83 

19.66 

17.65 

17.72 

19.53 

19.94 

20.07 

19.73 

17.70 

16.75 

17.78 

SPH 
Thickness 

(feet) 

W0W B̂: 

0.16 

0.00 

0.00 

0.48 

0.00 

0.00 

0.00 

0.00 

0.00 

0.01 

0.00 

1 i050032B\GWE97.XLS June 18, 1997 
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Table 1 (continued) 
Groundwater Elevation Data 

WiUbridge Terminal 
Portland, Or^on 

Page 8 of 9 

WeU Date Depth to Depth to Groundwater SPH 
Identification Gauged Groundwater SPH Elevation* Thickness 

(toe) (feet) (feet) (feet) (feet) 

TOSCO (continued) 

B-27 
(35.74) 

B-35 
(33.58) 

B-36 
(30.97) 

B-37 
(35.24) 

B-38 
(34.75) 

B-39 
(33.92) 

B^O 
(33.19) 

B-41 
(34.85) 

RES-N 
(38.58) 

RES-O 
(36.03) 

U-2 
(35.02) 

U-3 
(35.25) 

U-4 
(34.46) 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

18.63 

14.84 

13.44 

19.29 

19.25 

19.18 

17.30 

18.31 

22.54 

16.20 

13.86 

11.86 

17.05 

16.43 

NP 

NP 

NP 

18.80 

18.27 

16.76 

NP 

O.no 

NP 

NP 

14.80 

18.98 

18.74 

17,53 

15,95 

15.88 

15.51 

16.35 

16.54 

22.45 16.12 

19.83 

21.16 

23.39 

19.32 

2.20 

0.00 

0.00 

0.00 

0,45 

0,91 

0.54 

0.00 

0.09 

0.00 

0.00 

0.00 

2.25 

1 t050032B^GWE97.XLS June 18. 1997 
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Table 1 (continued) 
Groundwater Elevation Data 

Page 9 of 9 

WiUbridge Tenninal 
Portland, Oregon 

WeU 
Identification 

(toe) 

Date 
Gauged 

y&$s?M^f^^^^^ 

U-5A 
(33,77) 

U-5 
(34,20) 

rr-w 
(35.91) 

rr-E 
(36.44) 

Notes: 

0U31/97 

01/31/97 

01/31/97 

01/31/97 

Depth to 
(jroundwater 

(feet) 

ii«^i^ 

Dqjthto 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

"0fM^W^^0M^S. 
TOSCO (continued) 

4.86 

18.01 

16.65 

19.47 

SPH = Separate-phase hydroaubons 
NP = No SPH measured 
NM = Not measured 

4.59 

NP 

NP 

18.85 

29.14 

16,19 

19.26 

17.06 

SPH 
Thickness 

(feet) 

0.27 

0.00 

0.00 

0.62 

11030032B\GWE97.XLS June 18,1997 
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Table 2 
Groundwater Analytical Results 

Page 1 of2 

WiUbridge Terminal 
Portland, Oregon 

Well 
Identification 

. . . V A ,- ' A. 

B-17 

B-18 

B-35 
(duplicate) 

B-36 

B-37 

U-2 

U-3 

U-5 

MW-8 

MW-10 

MW-21 

MW-22 

MW-26 

MW-28 

MW-31 

MW-32 

MW-33 
(diipUcate) 

MW-36 

MW-37 

Date 
Sanqiled 

01/31/97 

01/31/97 

01/31/97 
01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 
01/30/97 

01/30/97 

01/30/97 

Benzene Toluene 

(ppb) 

,^u . . . ' u . 

TOSCO 

280 

ND 

3.35 
3.87 

ND 

ND 

8.91 

ND 

ND 

GATX 

134 

5.05 

ND 

2,130 

1.73 

ND 

ND 

ND 

ND 
ND 

ND 

697 

(PPt) 

12.1 

ND 

3.81 
4.72 

ND 

ND 

ND 

ND 

ND 

3.48 

0.647 

ND 

3,650 

2.00 

ND 

ND 

ND 

ND 
ND 

ND 

56.7 

Ethyl-
ben7,ene 

(ppb) 

'«</! ' '/f. 

9.69 

ND 

ND 
ND 

ND 

ND 

42.5 

ND 

ND 

37.8 

ND 

ND 

4,680 

9.18 

ND 

ND 

ND 

ND 
ND 

ND 

12.6 

Xylenes 

(ppb) 

> ' . ¥rf/. 

10.1 

ND 

2.17 
2.73 

ND 

ND 

ND 

ND 

ND 

107 

1.03 

ND 

14,400 

8.66 

ND 

ND 

ND 

ND 
ND 

ND 

49.6 

11050032I3\BTEX97.X1^ June 18, 1997 
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Table 2 (continued) 
Groundwater Analytical Results 

Page 2 of 2 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identification 

'^r.i^'k'" 

B-7 . 

B-9 

B-10 

B-n 

B-14 
(duplicate) 

B-28 

B-30 

CR-8 

CR-11 

Notes: 

Date 
Sampled 

r ••< 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

01/29/97 
01/29/97 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

ppb = Parts per billion 
ND = Not detected 

Benzene 

(ppb) 

' ' - ? " / 

Toluene 
(ppb) 

'/• '.-f/rV/T 

CHEVRON 

ND 

ND 

172 

243 

1,340 
2,180 

26.4 

97,5 

ND 

50,4 

BTEX by EPA Method 8020 

ND 

ND 

6.16 

ND 

35.5 
50.0 

1,50 

12,4 

ND 

ND 

Ethyl
benzene 

(ppb) 

H "m̂  

ND 

ND 

1.27 

411 

498 
835 

160 

8.45 

8.94 

13.3 

Xylenes 

(ppb) 

/y^f^f'"/ 

ND 

ND 

10.5 

79.0 

94.5 
198 

62.5 

15.4 

19.1 

47.9 

11050032B\BTEX97.XLS June 18,1997 
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Tables 
Gronndwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
1/29-30-31/97 

Page lof3 

Willbridge Terminal 
Portland, Oregon 

Parameters 

^ .^p^^! ; f |§^ . ip f i i i} l^^ i# l^P 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
PAHs by EPA Method 8270 

B-7 

(ppb) 

| ^ ^ i / ^ i ! . * l fti^irv^^ff^ffrHl 

1.80 
ND 

0.364 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
6,38 
ND 
ND 
2.11 
ND 

B-9 

(ppb) 

B-10 
(ppb) 

^Mfi^^l^^fpss^ 

1.38 
ND 

0,325 
0,208 
0,380 
ND 

0,295 
0.413 
0,425 
ND 

0,629 
4,72 

0,349 
ND 
1.13 

0,587 

1,35 
ND 

0.647 
0,258 
0,481 
0,409 
0.334 
0.283 
0.490 
ND 

0.951 
3.71 
0.275 
ND 
4,45 
0.924 

B-ll 

(ppb) 

? ^ l ^ 

0,758 
ND 

0,175 
0,161 
ND 

0,267 
0,240 
0,317 
0,297 
ND 

0,398 
1.24 

0.245 
29.1 
1.26 

0.457 

B-14 

(ppb) 

w^^ro^ 

B-14 

(ppb) 
Duplicate 

IrMf-UUiliUm^mBS 

CHEVRON 
1.19 
ND 

0.254 
0.225 
0,272 
0,242 
0.229 
0,262 
0.314 
ND 

0,580 
2.54 

0.198 
68.7 
2.39 

0.737 

0.788 
ND 

0.377 
0.238 
0,205 
0.187 
0,205 
0,128 
0,307 
ND 

0,868 
2.34 
0,121 
65,8 

• 3,29 
0,941 

B-28 
(ppb) 

jJSUIWMWU'^ 

ND 
ND 
ND 
ND 

0.110 
ND 

0.104 
0.107 
0.109 
ND 

0.127 
0.166 
ND 
30,4 

0.281 
0,163 

B-30 

(ppb) 

0.172 
ND 
ND 
ND 
ND 
NI3 
ND 
ND 
ND 
ND 
ND 

0.219 
ND 

0.199 
0.440 
ND 

CR-8 

(ppb) 

^P^^ 

ND 
ND 
ND 

0,359 
0.602 
0,545 
0,791 
1.24 

0,514 
ND 

0,526 
ND 

0,760 

iro 
ND 

0.950 

CR-11 
(ppb) 

!PP^ 

0,941 
ND 

0,185 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.06 
ND 
ND 
1,37 

0,109 

o 
o 
TJ 
TJ 
O 
73 o o o o 
Ul 
to 
at 
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Table 3 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
1/29-30-31/57 

Page 2 of 3 

Willbridge Tenninal 
Portland, Oregon 

Parameters 

§^g|||^gJPi|jji^|l|iJ|^^P|^pj^jj^^ 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene • 
Benzo (g,h,i) perylene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
PAHs by EPA Method 8270 

B-17 

(ppb) 

B-18 

(ppb) 

^ m ^ ^ ^ ^ ^ ; l g ^ ^ | ; m ^ p i l i l | 1 

10.8 
ND 
4.46 
ND 

0.142 
ND 

0.140 
ND 
ND 
ND 
3.04 
38,0 
ND 
ND 
66.6 
ND 

0,559 
ND 

0.290 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0,189 
1.36 
ND 
ND 
1.86 

0.215 

B-35 

(ppb) 

I^Mi 

13.6 
ND 
9.47 
4.38 
1.47 
1.17 

0.978 
0.106 
4.27 
ND 
27,4 
42.7 
0,144 
ND 
77,3 
12,8 

B-35 

(ppb) 
duplicate 

fWTTWWFTPW 

19,1 
ND 
14.4 
5.94 
2.68 
2,22 
1.63 

0,183 
5.60 
ND 
41,7 
56,6 

0,237 
ND 
110 
16.9 

B-36 

(ppb) 

wiwWJ-iwSw 

TOSCO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.221 
ND 
ND 

0.108 
ND 

B-37 

(ppb) 

0,206 
ND 
ND 
ND 
ND 
ND 
ND 

0.105 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

U-2 

(ppb) 

0,516 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.278 
0,541 
ND 
39.8 

0,111 
0.250 

U-3 

(ppb) 

0,220 
ND 

0.155 
0.942 
1.41 
1,23 
1.24 
1.21 
1.20 

0,415 
1.84 

0.263 
l.IO 
MD 

0,881 
0,923 

U-5 
(ppb) 

^Sflt^CTTiWp 

3.12 
ND 
1.43 

0,122 
ND 
ND 
ND 
ND 

0.287 
ND 

0.543 
7,73 
ND 
ND 
8.49 

0.672 

o 
o 
TJ 
TJ 
O 
73 o o o o 
«1 
to 
en 
00 
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Table 3 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
1/29-30-31/97 

Page 3 of 3 

Willbridge Tenninal 
Poitlaiul, Oregon 

Parameters 

MI5iiiP!i5iRm:iii?^^!i?tij|i^P 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (l,2,3<d) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
PAHs by EPA Method 8270 

MW-8 
(ppb) 

i^^RS?^^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
l . l l 
ND 
ND 

MW-10 

(ppb) 

MW-21 
(ppb) 

MW-22 
(ppb) 

^l!^Spf!WS|f«^?Pi!ii?Sf!!^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.298 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0,456 
ND 
352 

0.258 
ND 

MW-26 
(ppb) 

P^pl 

1.77 
ND 

0,175 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.299 
1,68 
ND 
8.77 
1.36 

0,183 

MW-28 
(ppb) 

5 ^ ^ i 

0.756 
ND 

0.502 
0.220 
ND 
ND 
ND 
ND 

0.517 
ND 

0,344 
2.10 
ND 
ND 
1.74 

0.850 

MW-31 

(ppb) 

feW^sTO 

GATX 
0,651 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.65 
ND 
ND 

0,356 
ND 

MW-32 

ivm 

Mite 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-33 

(ppb) 

^^^P 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-33 

(ppb) 
Duplicate 

IHiiH 

ND 
ND 
ND 
ND 
ND 
ND 
•ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

I'm 

MW-36 

(ppb) 

H P ^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0,105 
ND 

MW-37 
(ppb) 

f^^^f^^S^ 

0.751 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.102 
1.21 
ND 
ND 

0,156 
0,166 

o 
o 
T3 
TJ 
O 
::tj 
o 
o 
o 
o 
OI 
(O 
01 
CO 
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T^Ie4A 
Groundwater Analytical Results 

(TotalMetals) 

Pagel of 2 

WiUbridge Tenninal 
Portland, Oregon 

WcU 
Identification 

Date 
Sanqiled 

W^^^r, 7/^ ^ " 

B-2 

B-17 

B-18 

B-35 
(duplicate) 

B-36 

B-37 

B-40 

U-2 

U-3 

U-5 

MW-8 

MW-10 

MW-21 

MW-22 

MW-26 

MW-28 

MW-31 

MW-32 

MW-33 
(duplicate) 

MW-36 

MW-37 

01/31/97 

01/31/97 

01/31/97 

01/31/97 
01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 

01/30/97 
01/30/97 

01/30/97 

01/30/97 

Aisenic 
(ppm) 

' ' / ^^ . ^ A / y 

18 

0,0587 

0,0138 

0,0398 
0,0410 

0.00382 

0.0451 

0.93 

00219 

0,319 

0,00830 

0.00152 

0.00987 

0.00255 

0,0896 

0.0413 

ND 

0.00630 

ND 

0.00497 
0.131 

0.00153 

0.0245 

Barium 
(ppm) 

^// V^ 

2.9 

0.125 

0.0732 

0.120 
O.120 

0.0449 

0.0971 

1.2 

0.0299 

2.27 

0,0498 

0.0180 

0.0413 

0,198 

0,166 

0.0708 

0.00667 

0.0192 

0.00391 

0.0421 
0.749 

0.0412 

0.0459 

Cadium 
(ppm) 

Chromium 
(ppm) 

Lead 
^ m ) 

Selenium 
(ppm) 

Silver 
(ppm) 

Mercury 
(ppm) 

' i y-4^^i^^^%^'''%-''y'4^M0'^^^^/4^^^M^: 

TOSCO 
ND 

ND 

ND 

ND 
ND 

ND 

ND 

1.3 

ND 

0.0816 

ND 

ND 

0.00862 

0.00469 

0.00781 
0.00565 

0.00644 

0.00763 

1.3 

0.00103 

2.41 

0.00353 

GATX 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

0.00116 

0.00204 

ND 

ND 

ND 

0.00337 

ND 
0.00663 

0.00236 

0.00182 

18 

0.028 

0,00452 

0.0203 
0.0159 

0,00354 

0.00342 

0,93 

0,00174 

6.30 

0.00220 

0.00171 

0.00202 

0.00153 

0.00742 

ND 

0.00147 

ND 

0.00166 

ND 
0.00378 

0.00511 

ND 

2.9 

ND 

ND 

0.00124 
ND 

ND 

ND 

1.2 

ND 

ND 

0.00133 

ND 

ND 

ND 

0.00175 

ND 

ND 

ND 

ND 

ND 
0.00121 

ND 

ND 

ND 

ND 

ND 

0.00105 
ND 

ND 

ND 

1.3 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

3.5 

ND 

0.000250 

ND 
ND 

ND 

ND 

1.2 

ND 

0.00420 

0.000280 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
0.000660 

ND 

ND 

11050032B\METALS97.XLS Juno |g , 1997 

COPPOR00005960 

file://1050032B/METALS97.XLS


Table 4A (continued) 

Groundwater Analytical Results 

(TotalMetals) 

Page 2 of 2 

WiUbridge Taminal 

Portland, Oregon 

WeU 

Identification 

•y-^wvy..-

B-7 

B-9 

B-10 

B - l l 

B-14 

Duplicate 

B-28 

B-30 

CR-8 

CR-11 

Reporting 

Limit: 

Notes: 

Date 

Sanqjlcd 

y'J"'.. * 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

01/29/97 

-

- = Not aplicable 

ppm = Parts per miUion 

ND = Not detected 

Arsenic 

(ppm) 

/ . '̂-

0.0108 

0.0155 

0.0301 

0.0287 

0.0374 

0.0374 

0.00402 

0.0221 

0.0226 

0.0521 

0.00100 

Barium 

(ppm) 

^ -̂  -, / 

0.063 

0.0706 

0.105 

0.0838 

0.0987 

0.0968 

0.0888 

0.0533 

0.0917 

0.189 

O.0020O 

Total Metals by EPA Method 6000/7000 

Caditim 

(ppm) 

..'j-'-zS- Jy 

Chromhim 

(ppm) 

Lead 

(ppm) 

• ' f , v ; > # f . ; ^ i ^ j f ' & j 

CHEVRON 

ND 

ND 

ND 

0.00193 

0.00437 

0.00358 

0.00443 

0.00506 

ND 

ND 

O.OOIOO 

0.00468 

0.00313 

0.00685 

0.00570 

O.00362 

0.00361 

0.00713 

0.00229 

0.00664 

0.00642 

0.00100 

0.00307 

0.00390 

0.00709 

0.00687 

0.0161 

0.0146 

0.0142 

0.00839 

0.0115 

0.00572 

0.00100 

Selenium 

(ppm) 

'h^^:M^, 

ND 

ND 

ND 

ND 

0.00185 

0,00145 

0.00132 

ND 

0.00104 

0.00286 

O.OOIOO 

Silver 

(ppm) 

ND 

ND 

ND 

Tsro 

ND 

ND 

ND 

ND 

ND 

ND 

0.00100 

Mercury 

(ppm) 

9̂ ^̂ :. 

0,000200 

ND 

0.000230 

0.000270 

0.000340 

0.000310 

0.000270 

0.000200 

0.000420 

0.000540 

0.000200 
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Td5le4B 
Groundwater Analytical Results 

(Dissolved Metals) 

Willbridge Tmninal 
Portland, Oregon 

Page 1 of 1 

WeU Date Arsenic Barium 
Identification Sampled (ppm) (ppm) 

Cadium Chronuum Lead Selenium Sih'er Mercury 
(ppm) (ppm) (ppm) ^pm) (ppm) (ppm) 

' - i ^ ' ^ ' . / ^^^^m^x^^^^^^^^^m^ 

B-2 

B-17 

B-40 

U-2 

U-5 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

01/31/97 

MW-10 01/30/97 

MW-32 01/30/97 

MW-33 01/30/97 

B-7 01/29/97 

B-30 01/29/97 

CR-8 01/29/97 

18 2.9 

0.0558 0.0730 

0.93 1-2 

0.0207 0.0240 

0.00626 0.0455 

0.00976 0.0342 

ND 0.00218 

0.00292 0.0255 

0.0108 0.0411 

0.0200 0.0457 

0.0136 0.0342 

TOSCO 
ND ND 

ND 

1.3 

ND 

ND 

ND 

1.3 

ND 

ND 

GATX 

ND ND 

ND 0,00317 

ND ND 

CHEVRON 

ND - 0.00106 

ND ND 

ND ND 

18 

0.00191 

0.93 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.9 

ND 

1.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.3 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3.5 

ND 

1.2 

ND 

ND 

ND 

0,000240 

ND 

0.000200 

0.000250 

0,000210 

Reporting 
Limit: 0.00100 0.00200 0.00100 0.00100 0.00100 0.00100 O.ODIOO 0.000200 
Notes: 
- = Not applicable 
ppm = Parts pa- million 
ND = Not detected 
Total Metals by EPA Melhod 6000/7000 
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Tables 
Groundwater Elevation and SPH Recovery Data 

Page 1 of 42 

Willbridge Ternunal 
Portland, Oregon 

WeU 
Identificatioii 

(toe) 

yyyxg:c^^^ysy 

B-7 
(33.96) 

B-8 
(34.17) 

Date 
Gauged 

•&?:#?::-iKt 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
11/19/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/97 

01/29/97 

Dqpthto 
Groundwater 

(feet) 

mammmi 

Dqjthto 
SPH 
(feel) 

Wxiyf^M, 

CHEVRON 
18.07 
18.61 
18.56 
18.77 
19.74 
20.03 
19.80 
19.57 
18.61 
17.74 
15.82 
14.13 
17.39 
17.08 
16.46 
17.96 

18.79 
19.18 
19.22 
19.10 
17.95 
17.24 

15.99 

NP 
NP 
NP 
NP 
NP 
NP 

19.79 
19.56 
NP 
NP 
NP 

14.09 
17.38 
17.07 
NP 
NP 

NP 
NP 
NP 
NP 
NP 
NP 

Groundwater 
Elevation* 

(feet) 

i«»«ii 

15.89 
15.35 
15.40 
15.19 
14.22 
13.93 
14.17 
14.40 
15.35 
16.22 
18.14 
19.86 
16.58 
16.89 
17.50 
16.00 
15,17 
14.78 
14.74 
14.86 
16.01 
16.72 

SPH Recovered to Date: 

NP 18.18 
SPH Recovered to Dale: 

SPH SPH 
Tluckness Recovered 

(feet) 

'W&'^Mi 

0,00 
0,00 
0,00 
0,00 
0.00 
0.00 
O.OI 
O.OI 
0.00 
0.00 
0.00 
0.04 
0.01 
0.01 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

(gaUons) 

.,:.;:,:./, .'. 

— 
-
-
— 
— 
— 

0.00 
0.00 

~ 
~ 
— 

0.00 
0,00 
0.00 

— 
— 
— 
— 
— 
— 
— 
— 

0.00 

_. 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 2 of 42 

WiUbridge Tenninal 
Portland, Oregon 

WeU 
Identification 

(toe) 

Date 
Gauged 

Depth to 
Groundwater 

(feet) 

Depth to 
SPH 
(feet) 

Groundwater SPH SPH 
Elevation* Thickness Recovaed 

(feet) (feet) (gallons) 

^ ? 7 Y .i' y^^'^"^^^^^^^^^f^: 

B-10 
(34,74) 

CHEVRON (continued) 
B-9 03/24/95 

(33.95) 04/24/95 
05/22A>5 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

16,01 
16.42 
16.54 
16.59 
17,45 
17,85 
17,85 
17.45 
16.51 
15.86 
15.31 
13.20 
15.49 
15,20 
15,47 
16,09 
16,61 
17,26 
17.14 
17.21 
16.35 
15.31 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NT 
NP 
NP 
NP 
>JP 
NP 
NP 
NT 

17.94 
17,53 
17.41 
17.36 
16.50 
16.10 
16.10 
16,50 
17,44 
18.09 
18.64 
20.75 
18.46 
18.75 
18.48 
17.86 
17.34 
16.69 
16.81 
16.74 
17.60 
18.64 

0,00 
0,00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SPH Recovered to Dale: 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

15.08 
15.41 
15.68 
15.96 
16.26 
16.58 
16,84 
16,70 
15.99 
15.01 
14.67 
12.18 
13,82 
14.66 
14.59 
15.03 
15.64 
16.12 
16.21 
16.18 
15.35 
13.80 

NP 
NP 
NP 
NP 
NP 

16.26 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
>JP 
NT 
NP 
NP 
NP 
NP 
NP 

19.66 
19.33 
19.06 
18.78 
18.48 
18.43 
17.90 
18.04 
18.75 
19.73 
20.07 
22.56 
20.92 
20.08 
20.15 
19.71 
19.10 
18.62 
18.53 
18.56 
19.39 
20.94 

SPH Recovered 

0.00 
0.00 
0.00 
0.00 
0.00 
0.32 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

to Date: 

0.00 

0.00 

0.00 
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T^Ic 5 (contmued) 
Groundwater Elevation and SPH Recovery Data 

Page 3 of 42 

Willbridge Terminal 
Portland, Oregon 

Well 
itificatior 
(toe) 

Date 
I Gauged 

Depth to 
Groundwater 

(feet) 

Dqjthto 
SPH 
(feet) 

Groundwater SPH SPH 
Elevation* Thickness Recovered 

(fea) (feet) (gaUons) 

CHEVRON (continued) 
B-Il 

(34.95) 

B-12 
(35.11) 

B-13 
(34.76) 

B-14 
(36,59) 

03/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
05/28/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

08/26/96 
09/23/96 
11/25/96 
01/29/96 

08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
05/28/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

15.22 
16.08 
16.64 
15.73 
14.44 
14.46 
15.40 
15.91 
16.08 
16.14 
15.53 
15.65 

16.37 
16.53 
16.07 
14.18 

16.36 
16.51 
16.59 
16.14 
14.35 

17.59 
18.35 
18.84 
17.21 
15.80 
16.82 
17.70 
18.15 
18.31 
18.40 
17.94 
16.05 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

19.73 
18.87 
18.31 
19.22 
20.51 
20.49 
19.55 
19.04 
18.87 
1881 
19.42 
19.30 

SPH Recovered to Date: 

NP 
NP 
NP 
NM 

18.74 
18.58 
19.04 
20.93 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 

18.40 
18.25 
18.17 
18.62 
20.41 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

19.00 
18.24 
17.75 
19.38 
20.79 
19.77 
18.89 
18.44 
18,28 
18.19 
18.65 
20.54 

0.00 
0.00 
O.OO 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SPH Recovered to Date: 

0.00 

0.00 

0.00 

0.00 
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Table 5 (contiimed) 
Groundwater Elevation and SPH Recovery Data 

Page 4 of 42 

WiUbridge Terminal 
Portland, Oregon 

WeU Date Depth to Dqithto Groundwater SPH SPH 
Identification Gauged Groundwater SPH Elevation* Thickness Recovered 

(toe) (feet) (feet) (feet) (fe^) (gaUons) 

i i ^ ^ ^ ^ i i g i f ^ ^ ^ ^ K m i S 

B-15 
(35.55) 

B-19 
(34.71) 

08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 

Chevron (continued) 
17.32 
17.47 
17.56 
17.08 
15,26 

16,01 
16.21 
16.45 
16.70 
17.09 
17.37 
17,56 
17,45 
16.86 
15,75 
15,54 
12,95 
14,80 

NP 
NP 
NP 
NP 
NP 

18.23 
18.08 
17.99 
18.47 
20.29 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

18.70 
18.50 
18,26 
18.01 
17.62 
17.34 
17.15 
17.26 
17.85 
18.96 
19.17 
21.76 
19.91 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

11050032B\GWE97JCLS Jane 18, 1997 

COPPOR00005966 



Table 5 (continued) 
Groundwater Eievation and SPH Recovery Data 

Pagc 5 of 42 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identification 

(toe) 

. . /> ' 

B-19 
(continued) 

B-20 
(33.40) 

Date 
Gauged 

Dqithto 
Groundwater 

(feet) 

I'f// 9If//A./ ,>i&ĵ  , , 

04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

15.39 
15.31 
15.79 
16.35 
16.84 
16.97 
17.03 
16.43 
14.81 

16.55 
16.93 
16.96 
17.20 
18.14 
18.67 
18.27 
18.04 
17.12 
16.18 
15.20 
13.56 
15.99 
15.88 
I5..59 
16.29 
17.13 
17.62 
18.64 
17.93 
16.62 
15.93 

Depth to 
SPH 
(feet) 

' '/''''Aff* 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

Groundwater 
Elevation* 

(feet) 

' 7 ^ - ^ ^ ^ ^ 

19.32 
19.40 
18.92 
18.36 
17.87 
17.74 
17.68 
18.28 
19.90 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 

17,95 
18,30 
18.26 
NP 

17.II 
16.17 
NP 

13.55 
NP 
NP 
NP 
NP 
NP 
NP 

17,59 
17,50 
16,57 
NP 

16.85 
16.47 
16.44 
16.20 
15.42 
15.04 
15.14 
15.36 
16.29 
17.23 
18.20 
19.85 
17.41 
17.52 
17.81 
17.11 
16.27 
15.78 
15.65 
15.84 
16.82 
17.47 

SPH Recovered to Date: 

SPH SPH 1 
Thickness Recovered | 

(feet) 

Slf^^ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0,00 
0.00 
0.00 
0.00 
0,19 
0,37 
0.01 
0.00 
O.OI 
0.01 
0.00 
O.OI 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.05 
0.43 
0.05 
0.00 

(gaUons) 

WMMMM. 
,_ 

— 
— 
~ 
— 
— 
-
~ 
~ 

0.00 

.̂  

~ 
-
~ 

0.00 
0,00 
0.00 

— 

0.00 
0.00 

— 

0.00 
— 
— 
— 
— 
— 
— 

0.00 
0.00 
0.00 

~ 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recoveiy Data 

Page 6 of 42 

WiUbridge Tenninal 
Portland, Oregon 

WeU 
Identification 

(toe) 

-̂  . i- ii 

B-21 
(34,79) 

Date 
Gauged 

V .̂  / .*• . „A 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

Depth to 
Groundwater 

(feet) 

.sSjt -^.A..^-.-,, 

Deplhto 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

SPH SPH 
Thickness Recovered 

(feet) 

.. :'-Z.,y^m .. irMy&^ '̂& 
CUtVRON (continued) 

16.23 
16.42 
16.63 
16,83 
17,18 
17.43 
17.58 
17.53 
17.09 
16.07 
15.91 
13.30 
15.08 
15.77 
15.61 
16.01 
16.53 
16.95 
17.11 
17.20 
16.71 
15.23 

NP 
NP 
NP 
NP 
NP 
NP 

17.57 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

18.56 
18.37 
18.16 
17.96 
17.61 
17.36 
17.22 
17.26 
17.70 
18.72 
18.88 
21.49 
19.71 
19.02 
19.18 
18.78 
18.26 
17.84 
17.68 
17.59 
18,08 
19.56 

SPH Recovered to Date: 

0.00 
0,00 
0,00 
0,00 
0,00 
0.00 
0.01 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(gaUons) 

^iSSIK 

— 
— 
— 
— 
~ 
— 

0.00 
— 
— 
~ 
— 
— 
— 
— 
— 
-. 
~ 
— 
— 
— 
— 
_ 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Pagc 7 of 42 

Willbridge Terminal 
Portland, Oregon 

Well 
Identification 

(toe) 

r J i^y / - , yj~^ 

B-24 
(34,70) 

Date 
Gauged 

* " 'yW 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
<nil4l95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
01/29/96 

Deplhto Depth to 
Groundwater SPH 

(feel) (feet) 

yyy . '̂ ./yfiw^h^^ 

Groundwater 
Elevation* 

(feet) 

^ ^ ^ ^ ^ ^ 

CHEVRON (continned) 
15.88 15,87 
15.99 15.96 
16.18 16.17 
16,41 16.39 
16.60 16.56 
16.81 NP 
17.02 NP 
17.05 NP 
16.75 NP 
15.90 NP 
15.71 NP 
13.98 NP 
14,62 NP 
15,28 NP 
15.25 NP 
15.57 NP 
15,95 NP 
16,35 NP 
16.52 16.51 
16.54 NP 
NM NM 

18.83 
18.74 
18.53 
18.31 
18.13 
17.89 
17.68 
17.65 
17.95 
18.80 
18.99 
20.72 
20,08 
19.42 
19.45 
19.13 
18.75 
18.35 
18.19 
18.16 
NM 

SPH Recovered to Date: 

SPH SPH 
Thickness Recovered 

(feet) (gaUons) 

^i^M^^^MfM^ 

0.01 
0.03 
0.01 
0.02 
0.04 
0,00 
0,00 
0,00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,01 
0,00 
NM 

0.00 
0.00 
0,00 
0,00 
0,01 

— 

0.03 
— 
-
— 
-
— 
~ 
— 
~ 
— 
— 
— 

0.00 
— 
— 

0.04 
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Table 5 (continued) 
Groundwater Elevation and SPH Recoveiy Data 

Page 8 of42 

Willbridge Tenninal 
Portland, Oregon 

WeU 
Identification 

(toe) 

B-26 
(35.30) 

B-28 
(35.25) 

Date 
(jauged 

y y ^ 'i 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
05/28/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04,/22/96 
05/28/96 
07/22/96 
10/28/96 
01/29/96 

Depth to 
Groundwater 

(feet) 

.̂ a? .̂̂  M 

Depth to 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

Mm4^m^M 
CHEVRON (continued) 

15.81 
16.69 
17.16 
15.23 
14.85 
14.95 
16.03 
16.52 
16.63 
16.68 
15.94 
14.18 

15.02 
16.14 
16.40 
15.25 
14.62 
14.68 
15,51 
15.98 
14.36 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

19.49 
18.61 
18.14 
20.07 
20.45 
20.35 
19.27 
18.78 
18.67 
18.62 
19.36 
21.12 

SPH Recovered to Dale: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

20.23 
19.11 
18.85 
20.00 
20.63 
20.57 
19.74 
19.27 
20.89 

SPH Recovered to Date: 

SPH SPH 
Thickness Reco\'ered 

(feet) 

K^^K 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(gaUoDs) 

''^^MM. 

-
-
— 
— 
— 
— 
— 
-
— 
— 
-
— 

0.00 

_ 
_ 
— 
~ 
— 
~ 
— 
— 
~ 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 9 of 42 

Willbridge Tenminal 
Portland, Oregon 

WeU 
Identification 

(toe) 

Date 
Gauged 

mmmmmmmm 

B-29 
(35,97) 

B-30 
(35.35) 

B-31 
(33.86) 

01/29/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
05/28/96 
01/11196 
10/28/96 
01/29/96 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

Dq)thto 
Groundwaler 

(feet) 

w m m ^ 

Deplhto 
SPH 
(feet) 

Groundwater SPH SPH 
Elevation* Thickness Recovered 

(feet) (feet) 

w&^$^^$^^^^^^^ 
CHEVRON (continued) 
NL 

15.60 
15.96 
16.51 
14.51 
14.12 
14.68 
15.22 
15.94 
13.48 

14.49 
15.30 
15.98 
16.74 
16.89 
17.15 
16.97 
16.44 
13.42 
14.36 
15.73 
12.56 
16.06 
12.56 
14.61 
14.04 
15.84 
16.71 
16.47 
15.90 
14,47 
14.75 

NL NL 
SPH Recovered lo Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

19.75 
19.39 
18.84 
20.84 
21,23 
20,67 
20,13 
19,41 
21.87 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 

16.52 
16.63 
14.36 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

16.52 
16.63 
NP 
NP 

19.37 
18.56 
17.88 
17.12 
16.97 
16,71 
16.89 
17.42 
20.44 
19.50 
18.13 
21.30 
17.80 
21,30 
19.25 
19.82 
18.02 
17.15 
17.39 
17,96 
19.39 
19.11 

SPH Recovered to Date; 

NL 

0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0,00 
0,00 
0,00 
0.00 
0.00 
0,00 
0.00 

(gaUons) 

WMS^MM 

— 
0.00 

_ 

-
~ 
— 
— 
— 
— 
— 
— 

0.00 

— 
— 
— 
~ 
— 
— 
— 
— 
— 
— 
~ 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 10 of 42 

Willbridge Tenninal 
Portland, Oregon 

WeU 
Identification 

(toe) 

^^y^^y 

B-32 
(34.23) 

B-33 
(34.36) 

CR-1 
(20.03) 

Date 
Gauged 

fr 

oyim's 
04/24/95 
05/22/95 
06/19/95 
01/14/95 
08/28/95 
09/25/95 
10/23/95 
imi/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

01/29/96 

01/29/96 

Depth lo 
Groundwater 

(feet) 

DepUito 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

'^f/^/ $' '^^4^0)$0^ 

CHEVRON (continued) 
16.03 
16.57 
16.76 
17.10 
17.59 
17.94 
18.11 
17.98 
17,25 
16.09 
15.73 
12.72 
15.45 
15,75 
15.37 
16.01 
16.86 
17.37 
17.61 
17.57 
16.61 
15.46 

14.86 

1.63 

NP 
16.31 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

18.20 
17.88 
17.47 
17,13 
16.64 
16.29 
16.12 
16.25 
16,98 
18.14 
18.50 
21.51 
18.78 
18.48 
18.86 
18.22 
17.37 
16.86 
16.62 
16.66 
17.62 
18.77 

SPH Recovered to Date: 

NP 19.50 
SPH Recovered to Dale: 

NP 18.40 
SPH Recovered to Date; 

SPH SPH 
Thickness Recovered 

(feet) 

^•^^M^M 

0.00 

0.26 

0.00 

O.OO 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0,00 

0.00 
0.00 

0.00 

0.00 

(gaUons) 

^ ^ ^ ^ i 

— 
0.00 

— 
~ 
~ 
— 
~ 
— 
-
-
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

0.00 

__ 

0.00 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page II of 42 

Willbridge Terminal 
Portland, Oregon 

Well 
Identification 

(toe) 

iiiissi 
CR-3 

(34.32) 

CR-4 
(34.93) 

CR-6 
(35.61) 

Date Depth to 
(jauged Groundwater 

^mmm 
04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
05/28/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

04/24/95 
07/24/95 
01/22/96 
05/28/96 
07/22/96 
10/28/96 
01/29/96 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

(feet) 

^iSi»fir 

Depth to 
SPH 
(feet) 

ffill^iS 

Groundwater 
E!e\'ation* 

(feet) 

'W0M9̂ Mi. 
CHEVRON (continued) 

14.09 
15.25 
15.81 
10.42 
12.68 
13.61 
14.62 
15,13 
15.28 
14.79 
12.45 
12.52 

5.13 
6.90 
4.70 
4.99 
6.48 
6.35 
4,99 

12.08 
12.04 
12.52 
10,16 
14,87 
14.52 
15.47 
15.50 
8.81 
12,03 
10,71 
11,28 
11.49 
11.35 
12.58 
13.05 
13.08 
12.89 
12.57 
11.15 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

20.23 
19.07 
18.51 
23.90 
21.64 
20.71 
19.70 
19.19 
19.04 
19.53 
21.87 
21.80 

SPH Recovered to Date; 

NP 
NP 
NP 
NP 
NP 
NP 
NP 

29.80 
28.03 
30.23 
29.94 
28.45 
28.58 
29,94 

SPH Recovered to Date: 

12.07 
12.03 
12.51 
NP 

14.86 
14.51 
15.46 
NP 
NP 

12.02 
NP 
NP 
NP 
NP 

12,57 
13.03 
13.05 
12.85 
12.55 
NP 

23.54 
23.58 
23.10 
25.45 
20,75 
21,10 
20.15 
20.11 
26.80 
23.59 
24.90 
24.33 
24.12 
24.26 
23.04 
22.58 
22.56 
22.75 
23.06 
24.46 

SPH Recovered to Date: 

SPH SPH 1 
Thickness Recovered 

(feet) 

^II^^S 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 

O.OI 
O.OI 
0.01 
0.00 
0.01 
0.01 
O.OI 
0.00 
0,00 
O.OI 
0.00 
0.00 
0.00 
0.00 
0.01 
0.02 
0.03 
0.04 
0.02 
0.00 

(gallons) 

^^^^Si. 

— 
-
— 
— 
— 
— 
~ 
— 
~ 
— 
— 
— 

0.00 

~ 
— 
— 
-
~ 
— 

0.00 

0.00 
0-00 
0.00 

— 
0,02 
0.02 
0.05 
— 
— 

0.04 
— 
— 
~ 
-

0.01 
0.02 
0.00 
0.00 
0.00 

— 
0.17 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 12 of 42 

Willbridge Terminal 
Portland, Oregon 

WeU 
Identification 

(toe) 

'^0&M^. 

CR-7 
(35.57) 

CR-8 
(33.14) 

CR-9 
(33.58) 

Date Deplhto 
Gauged Groimdwater 

^ ^ ^ $ ^ M > 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
05/28/96 
07/22/96 
10/28/96 
01/29/96 

01/29/96 

(feet) 

'mmMM^ 

Depth to 
SPH 
(feet) 

(jroundwater 
Elevation* 

(feet) 

^p :5 |^^ |^^^^ ig 
CHEVRON (continued) 

10.49 
10.76 
11.51 
11.40 
11.81 
12.20 
12.48 
11.98 
10.73 
10.28 
10.12 
9.00 
9.83 
10.33 
10.13 
10.98 
11.57 
11.96 
11.97 
11.53 
10.80 
11.11 

6.41 
8.22 
8.08 
6.21 
6,47 
6,31 
7,08 
7.71 
5.94 

4.56 

10.01 
10.19 
10.76 
11.25 
11.80 
NP 
NP 
NP 
NP 
NP 
9.91 
8.50 
9.81 
10.21 
9.82 
10.78 
11.35 
11.84 
11.94 
11.51 
NP 
NP 

25.49 
25.29 
24.70 
24.30 
23.77 
23.37 
23.09 
23.59 
24.84 
25.33 
25.63 
27.00 
25.76 
25.34 
25.70 
24.76 
24.19 
23.71 
23.63 
24,06 
24,77 
24,46 

SPH Recovered to Date; 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

26.73 
24.92 
25.06 
26.93 
26,67 
26.83 
26.06 
25.43 
27,20 

SPH Recovered to Date; 

NP 29.02 
SPH Recovered to Date: 

SPH SPH 
Thickness Recovered 

(feet) 

^ ^ ^ ^ 

0.48 
0.57 
0.75 
0.15 
0.01 
0,00 
0.00 
0,00 
0.00 
0,05 
0,21 
0,50 
0,02 
0,12 
0,31 
0.20 
0.22 
0.12 
0.03 
0.02 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 

0,00 

(gallons) 

I ^ I ^ ^ J 

0.00 
0.00 
0.00 
0,00 
0.13 
0.03 
0.03 

— 
— 

0.00 
0.12 
0.15 
0.01 
0.00 
0.38 
0.69 
0.45 
0.13 
0,00 
0.00 

— 
— 

2.12 

— 
— 
— 
-
~ 
— 
— 
~ 

0.00 

„ 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 13 of 42 

WiUbridge Terminal 
Portland, Oregon 

Wen 
Identification 

(toe) 

Date 
Gauged 

Depth to 
Groundwater 

(feet) 

B^ii^ip^i^ip^^liliii^iS 

CR-10 
(35.57) 

CR.-] 1 
(34.43) 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
07/22/96 
11/25/96 
01/29/96 

03/24/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22A>6 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
01/29/96 

Depth to 
SPH 
(feet) 

ftllii# 
CHEVRON (conti 

5.37 
4.35 
5.40 
6.38 
9.22 
10.15 
10.82 
9.44 
7.54 
7.01 
6,93 
7,62 
7,69 
1,23 
2.35 
3.76 

1.19 
1.34 
2.49 
2.94 
3.68 
4.18 
4,83 
4,59 
3,61 
1.83 
1,78 
1,13 
1:27 
1,40 
1.45 
2.39 
3.35 
4.10 
4.35 
3.14 
2.35 
1.55 

5.34 
4.27 
5.31 
6.30 
NP 
NP 
NP 
NP 
NP 
6.96 
6.76 
NP 
NP 
1.28 
NP 
NP 

Groundwater 
Elevation* 

(feet) 

SPH SPH 1 
Thickness Recovered 

(feet) 

'^MMM^MM^§$M»¥^ 
nued) 

30.23 
31.29 
30.25 
29.26 
26.35 
25.42 
24.75 
26.13 
28.03 
28,60 
28,78 
27,95 
27,88 
34,38 
33,22 
31.81 

SPH Recovered lo Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

33.24 
33.09 
31.94 
31.49 
30.75 
30.25 
29.60 
29.84 
30.82 
32.60 
32,65 
33,30 
33,16 
33.03 
32.98 
32.04 
31.08 
30.33 
30.08 
31,31 
32.08 
32,88 

SPH Recovered to Date: 
CHEVRON total SPH Recovered to Date: 

0.03 
0.08 
0.09 
0.08 
0.00 
0.00 
0.00 
0.00 
0.00 
0.05 
0.17 
0.00 
0.00 
0.05 
0.00 
0.00 

0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0,00 
0,00 
0.00 
0.00 
0,00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.00 

(gaUons) 

S^^^M 

0.00 ' 

0.00 

0.00 

0.00 
— 

0.40 

— 
— 
— 

0.00 

0.13 

5.16 
— 

0.00 
~ 
— 

5.69 

— 
— 
— 
— 
— 
~ 
— 
— 
— 
--
— 
— 
— 
— 
— 
— 
— 
— 

O.OO 
— 
— 

0.00 
8.02 

1105003 2B\GWE97JSCLS June 18, 1997 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 14 of 42 

Willbridge Tenninal 
Portland, Oregon 

WeU 
IdentlficaUon 

(toe) 

'.1 y 

M W - l 
(35.43) 

MW-2 
(35.77) 

MW-3 
(36.02) 

MW-4 
(36.39) 

MW-5 
(33.52) 

Date 

Gauged 

J > 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

01/30/96 

03/06/95 
03/27/95 
04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
11/25/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
12/23/96 
01/30/96 

Depth to 

Groundwater 

(feet) 

. % • ' / , 

3.55 
6.26 
5.85 
2.92 
4.01 
6.92 
5.35 
3.92 

4.88 

6.79 
6.65 
6.98 
8.63 
9.62 
8.96 
6.34 
8.47 
8.70 
6.40 

6.35 
8.17 
9.16 
5.20 
5.59 
7.97 
8.14 
6.10 
5.40 

5.29 
7.12 
8.56 
4,32 
4,73 
6,98 
7,60 
2,35 
5.01 

Dq)thto 
SPH 
(feet) 

j . : i ^'./^ 

GATX 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

Groundwater 

Ele\'ation* 

(feet) 

yyy-y^^i 

31.88 
29.17 
29.58 
32.51 
31.42 
28.51 
30.08 
31.51 

SPH Recovered to Date: 

NP 30.89 
SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

29.23 
29.37 
29.04 
27.39 
26,40 
27.06 
29.68 
27.55 
27.32 
29.62 

SPH Recovered to Dale: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

30.04 
28.22 
27.23 
31.19 
30.80 
28.42 
28.25 
30.29 
30.99 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

28.23 
26.40 
24,96 
29,20 
28.79 
26.54 
25.92 
31.17 
28.51 

SPH Recovered to Date: 

SPH SPH 
Thickness Recovered 

(feet) 

WJ^MMk 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.OO 

0,00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(gallons) 

^̂ ŝ  
— 
— 
— 
— 
~ 
_ 
— 
— 

0.00 

__ 

0.00 

— 
— 
— 
— 
— 
_ 
— 
_ 
_ 

0.00 

_„ 

. . 
— 
— 
— 
— 
— 
— 
-. 

0.00 

„ 

— 
~ 
— 
— 
_ 
_ 
— 
— 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

WiUbridge Terminal 
Portlaiid, Oregon 

Page 15 of 42 

Well Date Deptii to Dqithto Groundwater SPH SPH 
Identification Gauged (jroundwater SPH Elevation* Thickness Recovered 

(toe) (feet) (feet) (feet) (feet) (gaUons) 

MW-6 
(33.34) 

03/06/95 
03/27/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

GATX 
3,.54 
3.73 
4.18 
3.83 
4,64 
5.15 
5.90 
6.50 
6.22 
4.37 
3.95 
2,85 
2,08 
3,34 
3.18 
3.23 
4.35 
5.08 
5.89 
5.54 
5.19 
3.28 
3.41 
2.77 

(continued) 
3.34 
3.05 
3.29 
3.80 
NP 
NP 
NP 
NP 
NP 
NP 
3.76 
2.50 
2.07 
NA 
NP 
NA 
NP 
NP 
NP 
NP 
NP 
NP 

2.98 
NP 

29.97 
30,19 
29.92 
29,54 
28.70 
28.19 
27.44 
26.84 
27.12 
28.97 
29.55 
30.79 
31.27 
30.00 
30.16 
30.11 
28.99 
28.26 
27.45 
27.80 
28.15 
30.06 
30.30 
30.57 

0.20 
0.68 
0.89 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.19 
0.35 
0.01 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0,00 
0.00 
0,00 
0.43 
0.00 

0.00 
0.00 
0.00 
1.50 
1.35 

0.00 
0.00 
0.00 
0.18 

0.06 

SPH Recovered to Date: 

0.00 

3.09 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 16 of 42 

WiUbridge Taminal 
Portland, Oregon 

WeU Date Deplhto Dq)lhto 
Identification Gauged Groundwater SPH 

(toe) (feet) (feet) 

Groundwater SPH SPH 
Elevation* Thickness Recovered 

(feet) (feet) (gaUons) 

w^^Mm^^^ms^^M 

MW-7 
(34.12) 

MW-8 
(33.95) 

03/06/95 
03/27/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

GATX 
8.00 
7.94 
8.18 
8.85 
9.32 
9.50 
10.00 
10.51 
7.47 
9.00 
8.16 
7.44 
6.20 
7.70 
7.95 
7.80 
8.48 
9.28 
9.82 
9.93 
9.78 
8,91 
9.50 
10.24 

7.27 
8.53 
9.45 
6.45 
6.99 
8.30 
8.76 
6.38 

(continued) 
7.96 
7.88 
NP 

8,51 
8,93 
9.35 
9.79 
10.13 
7.04 
NP 
8.13 
NA 
NP 
7.50 
7.84 
7.70 
8.36 
8.98 
9.52 
9.55 
9.30 
8.23 
7.52 
7.13 

26.15 
25.45 
25.16 
24.78 
24.35 
23.97 
23.52 
23.15 
26.24 
24.34 
25.21 
25.90 
27.14 
25,81 
25,48 
25.63 
24.96 
24.32 
23.78 
23.73 
23.97 
25.01 
25.52 
25.74 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

26,68 
25,42 
24,50 
27.50 
26.96 
25,65 
25,19 
27.57 

0.04 
0.06 
0.00 
0.34 
0.39 
0,15 
0.21 
0,38 
0.43 
0.00 
0.03 
0.00 
0.00 
0.20 
0.11 
0,10 
0.12 
0,30 
0,30 
0.38 
0,48 
0,68 
1.98 
3.11 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0,00 
0,00 

0.00 
0.00 
0.06 
0.00 
0.00 
0.00 

0.37 
0.08 

0.00 
0.12 
0.12 
0.37 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
70,00 
71.12 

SPH Recovered to Date; 0.00 

11050032B\GWE97.XLS June 18,1997 

COPPOR00005978 



Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 17 of 42 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identification 

(toe) 

MW-9 
(36.53) 

MW-10 
(35.82) 

Date 
Gauged 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

Deptii to 
Groundwater 

(feet) 

• ' , y ' • > 

Dqjthto 
SPH 
(feet) 

• - , 

Groundwater 
Elevation* 

(feet) 

: ^ y . ^ A^̂ 4̂  

GATX (continued) 
9.67 
10.85 
11.86 
9.57 
9,47 
10.34 
11.32 
8,94 

8.54 
10.25 
11.20 
7.31 
8.09 
9.87 
10.22 
7.40 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

26,86 
25.68 
24.67 
26.96 
27.06 
26.19 
25.21 
27.59 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

27.28 
25.57 
24.62 
28.51 
27.73 
25.95 
25.60 
28.42 

SPH Recovered to Date: 

SPH SPH 
Thickness Recovwed 

(feet) 

'Pfî MMMi. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(gallons) 

^^^Si 

— 
— 
~ 
— 
— 
— 
~ 
— 

0.00 

— 
— 
— 
— 
— 
— 
— 

0.00 
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Table 5 (continued) 
Groundwater Elwation and SPH Recovery Data 

Page 18 of 42 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identificadon 

(toe) 

Date 
Gauged 

Depth to 
Groundwater 

(feet) 

Dqpthto 
SPH 
(feet) 

Groundwater 
Ele\'arion* 

(feet) 

SPH SPH 
Thickness Recovered 

(feet) (gaUons) 

Sil i l i l i^^ iSl igt f ig i^^^SifSiJ^^i^g 

MW-ll 
(36.47) 

MW-12 
(35.95) 

03/06/95 
03/27/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/2.5/96 
12/23/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

GATX 
5,09 
5.25 
5.36 
6 II 
6.52 
7.10 
8.00 
8.12 

7.39 
5.25 
5.65 
4,50 
3.69 
5.50 
5,15 
5,29 
6.27 
7.04 
7.86 
7.20 
6.33 
4.94 
7.68 
5.20 

5.22 
7.30 
8.33 
3.83 
4.34 
7.15 
7.37 
4.26 

(continued) 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

31.38 
31.22 
31.11 
30.36 
29.95 
29.37 
28.47 
28.35 
29.08 
31.22 
30.82 
31.97 
32.78 
30.97 
31.32 
31.18 
30.20 
29.43 
28.61 
29.27 
30.14 
31.53 
28.7y 
31.27 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

30.73 
28.65 
27.62 
32.12 
31.61 
28.80 
28.58 
31.69 

0.00 

O.OO 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0.00 

SPH Recovered to Date: 0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 19 of 42 

WiUbridge Tenninal 
Portland, Oregon 

WeH 
Identification 

(toe) 

MW-13 
(37.89) 

MW-14 
(36.28) 

MW-15 
(37.50) 

MW-16 
(34.93) 

MW-17 
(36.05) 

Date 
Gauged 

/ • c *• 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22A)6 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

01/30/96 

07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

01/30/96 

Depth to 
Groundwater 

(feet) 

1.. . . 

Depth to 
SPH 
(feet) 

.Ai " 

Groundwater SPH SPH 
Elevation* Thickness Recovered 

(feet) (feet) (gaUons) 

^̂  /F00MMi0MB^Mf̂ ^̂ yfM 
GATX (continued) 

4.41 
6.29 
6.67 
3.65 
4.18 
6.28 
5,61 
4.22 

3.33 
5.62 
5.96 
2.71 
3.25 
5.68 
5.30 
3.28 

4.28 

5.78 
6.73 
2.44 
3.46 
5.63 
5.90 
3.15 

4.27 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

33.48 
31.60 
31.22 
34.24 
33.71 
31.61 
32.28 
33.67 

SPH Recovered to Dale: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

32.95 
30.66 
30.32 

• 33.57 
33.03 
30.60 
30.98 
33.00 

SPH Recovered to Date: 

NP 33.22 
SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 

29.15 
28.20 
32.49 
31.47 
29.30 
29.03 
31.78 

SPH Recovered to Date: 

NP 31.78 
SPH Recovered to Date: 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

-
-
-
— 
— 
— 
-
— 

0.00 

— 
-
— 
~ 
— 
-
— 

0.00 

-_ 
0.00 

— 
~ 
~ 
~ 
— 
~ 

0.00 

„ 

0.00 

11050032B\GWE97J<LS June 18,1997 

COPPOR00005981 



Table 5 (continued) 
Groundwater Elevation and SFH Recoverv Data 

Pagc 20 of 42 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identification 

(toe) 

L-„'^>^^ 

MW-18 
(33.76) 

MW-19 
(33.39) 

Date 
Gauged 

.^/f _ 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

03/06/95 
03/27/95 
04/24/95 
05/22/95 
06/19/95 
(3in4m 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/29/95 
(3\/lll96 
(31/16196 
03/25/96 
04/22/96 
05/28/96 
06/24/96 

aiiime 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

Depth to Depth to 
Groundwater SPH 

(feet) 

.. .a.-,i< .. 1.1.' 

(feet) 

^M^i^/y'r^, 

Groundwater SPH 
Elevation* Thickness 

(feel) (feet) 

WWWMMW^^^^^ 
GATX (continued) 

1.66 
3.02 
3.43 
1.08 
0.89 
2.83 
2.48 
1.24 

3.26 
3.08 
3.33 
3.70 
4.48 
4.42 
5.64 
6.80 
5.48 
3.79 
3.23 
2.18 
1.57 
2,56 
1.77 

2.11 
2.93 
3.61 
4.31 
3.65 
1.95 
1.63 
1.86 
1.86 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

32.10 
30.74 
30,33 
32,68 
32.87 
30.93 
31.28 
32.52 

SPH Recovered to Date: 

2.77 
2.57 
2.79 
3,19 
3,87 
4,41 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

30.55 
30.74 
30.52 
30.12 
29.43 
28.98 
27,75 
26.59 
27.91 
29,60 
30,16 
31,21 
31.82 
30.83 
31.62 
31.28 
30,46 
29.78 
29.08 
29.74 
31.44 
31.76 
31.53 
31.53 

SPH Recovered to Date: 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.49 
0,51 
0.54 
0.51 
0.61 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 

SPH 
RccovCTed 
(gaUons) 

'̂ ^ffiiM; 

-
— 
— 
— 
— 
_ 
— 
— 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.31 
0.03 

— 
— 
— 
— 
— 
— 
— 
— 
_ 
— 
-. 
— 
— 
— 
— 
— 
-

0.34 
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Table 5 (contimied) 
Groundwater Elevation and SPH Recoveiy Data 

Page 21 of 42 

Willbridge Terminal 
Portland, Oregon 

WeU Date Dqilhto Dq>thto Groimdwater SPH SPH 
Identification Gauged Groundwater SPH Elevation* Tliickness Recovered 

(toe) (feet) (feet) (feet) (feet) (gallons) 

/ • y ^ . ^ ' ' ^ ^ '"/•''T'"- , / / /.' . > / / - / / /p iiiig 

MW-20 
(34.76) 

MW-21 
(34.33) 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 
04/21/97 
01/30/96 

GATX (continued) 
9.55 
10.73 
11.35 
8.50 
9.53 
10.41 
11.08 
10.74 
9.19 
9.05 
8.03 

1.48 
2,21 
2.04 
1.08 
0,78 
2.24 
1.97 
1.15 
1.13 
1.15 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

25,21 
24,03 
23,41 
26,26 
25,23 
24.35 
23.68 
24.02 
25.57 
25.71 
26.73 

SPH Recovered to Dale: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

32.85 
32.12 
32.29 
33.25 
33.55 
32.09 
32.36 
33.18 
33.20 
33.18 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SPH Recovered to Date: 0.00 
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Table 5 (continued) 
Groundwater EIe\-atioa and SPH Recnvery Data 

Page 22 of 42 

Willbridge Tenninal 
Portland, Oregon 

Well 
Identification 

(toe) 

w^mm 
MW-22 
(35.65) 

Date 
Gauged 

Depth to 
Groundwater 

(feet) 

liliii^Siiiiiis 

03/06/95 
03/27/95 
04/24/95 
05/22/95 
06/19/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

Dqrthto 
SPH 
(feet) 

Groundwater 
Elevation* 

(fee*) 

SPH SPH 
Thickness Recovered 

(feet) 

t?i^^^^^w^^8i^w^s 
GATX (continued) 

3.32 
3.23 
3,25 
3,93 
4.34 
4.83 
5.35 
5.94 
5.24 
4.04 
3.26 
2.77 
2.42 
3.47 
3.32 
3.06 
3,93 
4.55 
6.85 
5.66 
4.80 
3.96 
3.20 
3.72 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

32.33 
32.42 
32.40 
31.72 
31.31 
30.82 
30.30 
29.71 
30.41 
31.61 
32.39 
32.88 
33.23 
32.18 
32.33 
32.59 
31.72 
31.10 
28.80 
29.99 
30.85 
31.69 
32.45 
31.93 

SPH Recovered to Date: 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0-00 
0.00 
0.00 
0,00 
0,00 
0,00 
0.00 
0.00 
0,00 
0,00 

(gaUons) 

w /̂̂ &, 

-
~ 
— 
— 
— 
— 
— 
-
-
— 
— 
— 
~ 
— 
~ 
— 
— 
-
— 
— 
— 
-
— 
— 

0.00 
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Table 5 (contuiued) 
Groundwater Elevation and SPH Recovery Data 

Page 23 of 42 

Willbridge Terminal 
Portiand, Oregon 

Well 
Identification 

(toe) 

Date 
Gauged 

Depth to 
Groundwater 

(feet) 

illSiSPilli^^iilllSiiMlS 

MW-23 
(36,06) 

03/27/95 

04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/96 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/28/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

Dqjthto 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

^SIS'l^^S^^^^^S 
GATX 

9.42 
3.97 
4.50 
4.75 
5.07 
5.55 
6.00 
5,15 
3.56 
4.27 
3.49 
3.59 
4.24 
3.23 
3.97 
4.46 
5.05 
5.80 
5.36 
4.73 
3.75 
3.68 
3.46 

(continue 
NP 

NP 
NP 
NP 
NP 
5.44 
5.78 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
5.02 
5.80 
5.30 
NP 
NP 
NP 

d) 
26.64 
32.09 
31.56 
31,31 
30,99 
30,60 
30.25 
30.91 
32.50 
31.79 
32.57 
32.47 
31.82 
32.83 
32.09 
31.60 
31.04 
30.28 
30.75 
31.33 
32.31 
32.38 

NP 32.60 
SPH Recovered to Date: 

SPH SPH 
Thickness Recovered 

(feet) 

WiMM^M 

0.00 
0.00 
0.00 
0.00 
0.00 
0.11 
0.22 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0,03 
0.02 
0.06 
0,00 
0.00 
0.00 
0.00 

(gaUons) 

W^^^Si 

— 
— 
— 
— 

0.00 
0.00 

— 
— 
— 
— 
— 
— 
.. 
— 
— 

0.00 
0.00 
0.00 

— 
— 
— 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 24 of 42 

Willbridge Terminal 
Portland, Oregon 

WeU 
Identification 

(toe) 

•IPfti^Si? 

MW-24 

(35.15) 

MW-25 

(34.73) 

MW-26 
(34.78) 

MW-27 
(35.67) 

Date 
Gauged 

Deplhto 
Groundwater 

(feet) 

03/06/95 

03/27/96 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
12/01/95 
12/01/96 
01/30/96 

09/23/96 

10/28/96 
11/25/96 
12/23/96 
01/30/96 

09/11/% 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 
04/21/97 

02/26/96 

03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 

Depth to 
SPH 
(feet) 

Groundwater 
Ele\'ation* 

(feet) 

SPH SPH 
Thickness Recovered 

(feet) 

P : ? 5 i ^ ^ i i i l ^ ^ S i ^ ^ ^ l ^ 
GATX (continued) 

4.98 
5.18 
4.37 
4.95 
8.40 
7.49 
10.00 
NA 
NM 
5.10 

11.69 

11.22 
9.95 
9.72 
9.37 

10.24 
12.10 
11.41 
10.36 
10.39 
10.35 
10.32 

3.94 

4.73 
3.71 
4.54 
5.34 
5.73 
5.96 
6.81 
5.35 
3.34 
4.04 

4.15 
4.28 
5.31 
4.96 
6.50 
7.25 
8.42 
NA 
NM 
NP 

30.88 
30.74 

31.58 
30.21 
28.37 
27.86 
26.49 
NA 
NM 

30.05 
SPH Recovered to Date: 

NP 

NP 
NP 
NP 
NP 

23.04 
23.51 
24.78 
25.01 
25.36 

SPH Recovered to Date: 

10.00 
11.85 
11.38 
NP 
NP 
NP 
NP 

24,74 
22.89 
23.40 
24.42 
24.39 
24.43 
24.46 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

31,73 
30,94 

31.96 
31.13 
30,33 
29,94 
29.71 
28.86 
30.32 
32.33 
31.63 

SPH Recovered to Date; 

0.83 
0.90 
0.94 
0.01 
1.90 
0.24 
1.58 
NA 
NM 
0.00 

0,00 
0.00 
0.00 
0.00 
0.00 

0.24 
0.25 
0.03 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(gaUons) 

;;-,;,;:;>;;;.». 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
28.1 
0.00 
0.00 
28.1 

_ 

-
~ 
— 
~ 

0,00 

0.00 
0.00 
0.00 

— 
-
— 
— 

0.00 

— 

-
— 
" 
— 
-
— 
— 
~ 
~ 
— 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Willbridge Tenninal 
Portland, Oregon 

Page 25 of 42 

WeU Date 
Identification Gauged 

(toe) 

Depth to 
Groimdwater 

(feet) 

Dspthto 
SPH 
(feet) 

Groundwater 
Ele\'ation* 

(fert) 

SPH SPH 
Thickness Recovered 

(fca) (gaUons) 

MW-28 
(34.39) 

03/06/95 
03/27/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/96 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/28/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

GATX 
4.41 
4.75 

5.26 
6.02 
6.59 
6.94 
8.05 
11.75 
7.60 
4.04 
4.25 
2.29 
3.78 
5.10 
4.22 
4.66 
6.01 
6.77 
7.56 
6.28 
5.03 
2.50 
4.39 
3.46 

(continued) 
NP 
4.74 
NP 
6.00 
6,50 
NP 
8,04 
NA 
NP 
NA 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
4.38 
NP 

29.98 
29.65 
29.13 
28.39 
27,88 
27,45 
26.35 
22.64 
26.79 
30.35 
30.14 
32.10 
30.61 
29.29 
30-17 
29.73 
28.38 
27.62 
26.83 
28.11 
29.36 
31.89 
30.01 
32.60 

0.00 
0.01 
0.00 
0,02 
0.09 
0.00 
0,01 
0,00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0,00 
0,00 
0,01 
0,00 

0.00 

0.00 
0.00 

0.00 
1,03 

0.03 

SPH Recovered to Date; 

0.00 

L06 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 26 of 42 

WiUbridge Terminal 
Portland, Oregon 

Well 
Identification 

(toe) 

' • w - . 

MW-29 
(35.77) 

MW-30 
(36.39) 

MW-31 
(37.55) 

Date 
Gauged 

''^dd4'4yy. 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
Q i i n m 
10/28/96 
01/30/96 

01/30/96 

03/06/95 
03/27/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/96 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
03/25/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/28/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

De^thto 
Groundwater 

(feet) 

^ ^ r ^ y " 

Depdito 
SPH 
(feet) 

. ' i - ' <,•' 

(jroundwater 

Elevation* 

(feet) 

SPH SPH 
Tluckness Recovered 

(feet) 

'"Ĵ yfMM^WM^MMB 
GATX (continued) 

13.34 
14.20 
14.86 
12.70 
12.75 
13.64 
14.15 
13.41 

4.43 

5.64 
5.76 
6.09 
6.70 
7.26 
7,74 
8.41 
8,96 
8.56 
6.33 
5.90 
4,62 
4.92 
6,02 
5.57 
5.73 
6.72 
7.38 
8.02 
7.48 
6.68 
4.92 
5.08 
5.45 

NF 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

22.43 
21.57 
20.91 
23.07 
23.02 
22.13 
21.62 
22.36 

SPH Recovered to Date: 

NP 31.96 
SPH Recovered to Dale; 

NP 
5.75 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
1 ^ 
NP 
NP 
NP 
NP 
INIP 

NP 

31,91 
31,80 
31,46 
30.85 
30.29 
29.81 
29.14 
28,59 
28.99 
31.22 
31.65 
32.93 
32.63 
31,53 
31,98 
31,82 
30.83 
30.17 
29.53 
30.07 
30.87 
32.63 
32.47 
32.10 

SPH Recovered to Date: 

0.00 
0.00 
0,00 
0.00 
0,00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.01 
0.00 
0.00 
0.00 
0-00 
0.00 
0,00 
0.00 
0.00 
O.OO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0,00 

0,00 

0.00 

(gaUons) 

^ftit^ 

-
— 
— 
~ 
~ 
— 
— 
— 

0.00 

_. 

0.00 

__ 

0.00 
— 
— 
-
-
— 
— 
— 
~ 
~ 
— 
— 
— 
~ 
-
— 
— 
— 
— 
— 
— 
— 
— 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 27 of 42 

Willbridge Terminal 
Portland, Oregon 

Wdl 
Identification 

(toe) 

Date 
Gauged 

Deptii to 
Groundwater 

(feet) 

Deptii to 
SPH 
(feet) 

Groundwater SPH SPH 
Elevation* Thickness Recovered 

(feet) (feet) (gaUons) 

^ ^ ^ ^ ^ ^ ^ ^ 

MW-32 
(37.01) 

MW-33 
(39.34) 

GATX (continued) 

04/24/95 
01124/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

4.27 
5.75 
6,40 
3,23 
3.89 
5.45 
5.59 
4.73 

19.93 
20.68 
21.05 
19.07 
19.48 
20.26 
20.58 
18,92 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

32.74 
31.26 
30.61 
33.78 
33.12 
31.56 
31.42 
32.28 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

19.41 
18.66 
18.29 
20.27 
19.86 
19.08 
18.76 
20.42 

0.00 
0.00 
0.00 
0-00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 

SPH Recovered to Date: 

0.00 

0.00 

MW-34 
(39.67) 

M^'-35 
(33,39) 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

01/30/96 

19.40 
19.99 
20.26 
18,71 
19.43 
19.74 
20.18 
18.78 

2.08 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

20.27 
17.02 
16.75 
18.30 
17.58 
17,27 
16.83 
20.89 

SPH Recovered to Date; 

NP 31.31 
SPH Recovered to Date; 

0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

— 
— 
— 
— 
— 
— 
— 

0.00 

0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 28 of 42 

WiUbridge Tenninal 
Portland, Oregon 

WeH 
Identification 

(toe) 

. ' ;„m^i 

MW-36 
(34,88) 

MW-37 
(34.86) 

MW-38 
(NA) 

MW-39 
(35.02) 

Date 
Gauged 

Dqjthto 
Groundwater 

(feet) 

'̂ M̂̂  ^yMi^^A.'.''':. 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

04/24/95 
07/24/95 
10/23/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/96 

01/30/96 

06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

Depth to 
SPH 
(feet) 

'̂ yym, 

Groundwater 
Elevation* 

(feet) 

f̂- 'f^^Sli 
GATX (continued) 

19.40 
19.99 
20.26 
13.74 
13.72 
14.90 
15.54 
13.02 

14.96 
15.88 
16.37 
14.22 
13.72 
15.28 
15.80 
13,44 

3,98 

13.01 
13.45 
13.90 
14.08 
14.00 
13.54 
12.77 
NM 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

15.48 
14.89 
14.62 

. 21.14 
21.16 
19-98 
19.34 
21.86 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

19.90 
18.98 
18.49 
20.64 
21,14 
19.58 
19.06 
21.42 

SPH Recovered to Date: 

NP . 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NM 

22.01 
21.57 
21.12 
20.94 
21.02 
21.48 
22.25 
NM 

SPH Recovered to Date: 

SPH SPH 1 
Thickness Recovered] 

(feet) 

''^MMiM 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0-00 
0-00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
NM 

(gallons) 

m^^s 

~ 
~ 
-
— 
— 
— 
— 
— 

0.00 

„ 

-
— 
— 
— 
— 
~ 
~ 

0.00 

__ 

0.00 

„ 

— 
— 
— 
— 
— 
— 

NM 
0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 29 of 42 

Willbridge Tanrhial 
Portland, Oregon 

Well 
Identification 

(toe) 

MW-40 
(33,65) 

B-1 
(34.79) 

Date 
Gauged 

7 

06/24/96 
07/22/96 
08/26/96 
09/23/96 
10/28/96 
11/25/96 
12/23/96 
01/30/96 

04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Deptii to 
Groundwater 

(feet) 

•.X- , 

Dqpttito 
SPH 
(feet) 

-^ ._,../. 

Groundwater 
Elevation* 

(feet) 

SPH SPH 1 
Thickness Recovcxed] 

(feet) 

4^/i ' ^ y j ^ ^ m 
GPi.T/i (continued) 

13.81 
14.32 
14,77 
14.83 
14.63 
13.78 
13.37 
12.74 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

19.84 
19.33 
18.88 
18.82 
19,02 
19,87 
20.28 
20.91 

SPH Recovered to Date: 
GATX total SPH Recovered to Date: 

17.91 
18.04 
18,23 
18,00 
18,34 
18.51 
18.31 
17.97 
16,91 
16,85 
13,42 
16.35 
16.21 
16.69 
17.22 
17.52 
17.73 
17,19 
16,10 

TOSCO 
17.42 
17.57 
17.75 
17.98 
18.32 
18,37 
18,30 
17.94 
16.75 
16.73 
13.40 
16.20 
NP 

16.68 
17.20 
17.49 
17.72 
17.18 
15.94 

17.30 
17.15 
16.97 
16,81 
16.47 
16.40 
16.49 
16.85 
18.02 
18.04 
21,39 
18.57 
18.58 
18.11 
17.59 
17.30 
17.07 
17.61 
18.83 

SPH Recovered to Date; 

0,00 
0,00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.49 
0,47 
0.48 
0.02 
0.02 
0.14 
0.01 
0.03 
0.16 
0.12 
0.02 
0,15 
0,00 
0.01 
0.02 
0.03 
0.01 
0.01 
0.16 

(gaUons) 

^^^KiK 

-
— 
— 
— 
-
— 
— 
— 

0.00 
103.71 

0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.85 
0.01 
0.08 
0.01 

~ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.96 
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Table 5 (continued) 
Groundwater Elevadon and SPH Recovery Data 

Page 30 of 42 

Willbridge Terminal 
Portiand, Oregon 

WeU 
Identification 

(toe) 

Date 
Gauged 

Dqrthto 
Groundwater 

(feet) 

Depth to 
SPH 
(feet) 

=fti^^^^iS2^i^Si?SttlS^fc^^^ 

B-2 
(35.35) 

B-3 
(34.91) 

B-4 
(34.79) 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
08/28/95 
09/25/95 
10/23/95 
12/28/95 
01/22/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

01/31/97 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
08/23.'96 
09/23/96 
10/28/96 
01/31/97 

Groimdwater 
Elevation* 

(feet) 

SPH SPH 
Thickness Recovaed 

(feet) 

0ji^M^^i^MMM 
TOSCO (continued) 

16.84 
17.02 
17.22 
17.48 
19.84 
18.18 
18.15 
16.56 
16.50 
16.28 
16.14 
16.50 
16.99 
17.48 
17.50 
17.60 
15-69 

17.26 

18.63 
19.17 
19.24 
19,28 
18,64 
18.63 
18.95 
18,85 
18.62 
17,64 
13.68 
16.44 
16.42 
18.35 
18.45 
18.59 
17,26 

NP 
NP 
NP 
NP 

19.58 
NP 
NP 
NP 

16.48 
NP 
NP 
NP 
NP 
NP 
NT 
NP 
NP 

18.51 
18.33 
18.13 
17,87 
15,73 
17.17 
17,20 
18.79 
18.87 
19.07 
19,21 
18.85 
18.36 
17.87 
17.85 
17.75 
19.66 

SPH Recovered to Date: 

NP 17.65 
SPH Recovered to Date: 

17,92 
18.01 
18.11 
18.27 
18,53 
18,62 
18,82 
18,83 
18,56 
17,60 
NP 

16.35 
16.35 
NP 

18,44 
17,56 
17,00 

16.76 
16.61 
16.51 
16.37 
16.24 
16.17 
15.95 
15,96 
16,22 
17,18 
21.11 
18.41 
18,43 
16.44 
16.35 
17.08 
18.53 

SPH Recovered to Date: 

0-00 
0.00 
0.00 
0,00 
0.26 
0.00 
0.00 
0,00 
0,02 
0,00 
0,00 
0,00 
0,00 
0.00 
0.00 
0.00 
0,00 

0.00 

0,71 
1.16 
1.13 
1.01 
0,11 
0,01 
0,13 
0.02 
0.06 
0.04 
0.00 
0.07 
0,07 
0.00 
0.01 
1.03 
1.03 

(gaUons) 

W^MMMA 

— 
~ 
— 
— 

0.00 
-
— 
— 

0.00 
~ 
-
~ 
— 
— 
— 
— 
— 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.15 
0.00 
0.00 
0.00 
0.37 
024 

— 

0.02 
0.02 

— 

0.00 
0.00 
3.25 
4.05 

1105O032B\GWE97jaS June 18,1997 
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Table 5 (continued) 
Grountiwater Elevatioa and SPH Recovery Data 

Page 31 of 42 

WiUbridge Terminal 
Ponland, Oregon 

WeU 
Identification 

(toe) 

B-5 
(34.83) 

B-6 
(35.41) 

B-16 

(35.82) 

Date 

Gauged 

Deplhto 
Groundwater 

(feet) 

S#tSi»|i|»Stt 

01/22/96 

02/26/96 

05/28/96 

06/24/96 

07/22/96 

08/23/96 

09/23/96 

10/28/96 

01/31/97 

01/22/96 

02/26/96 

04/22/96 

05/28/96 

06/24/96 

07/22/96 

08/23/96 

09/23/96 

10/28/96 

01/31/97 

03/24/95 

04/24/95 

05/22/95 

06/19/95 

07/24/95 

08/28/95 

09/25/95 

10/23/95 

11/11/95 

01/22/96 
01/29/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
09/23/96 
10/28/96 
01/31/97 

DepUi to 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

fWttWSi^^^^W 
TOSCO (continued) 

16.18 
4,40 
15.59 
DRY 
DRY 
DRY 
17.02 
17.10 
15.30 

16.44 
5,60 
16.15 
16.11 
16.47 
16.91 
17.99 
17,45 
17.34 
15-47 

16.99 
17.12 
17,37 
17.59 
17.89 
8.10 
18.35 
18.30 
17.90 
16.75 
15.75 
13.30 
16.04 
16.39 
16.71 
17.19 
17.76 
17,82 
15.75 

NP 
NP 
NP 

DRY 
DRY 
DRY 
NP 
NP 
NP 

18.65 
30.43 
19.24 
DRY 
DRY 
DRY 
17.81 
17.73 
19.53 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

18.97 
29.81 
19.26 
19.30 
18.94 
18.50 
17.42 
17.96 
18.07 
19.94 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

18.83 
18.70 
18.45 
18.23 
i7.93 
27.72 
17.47 
17.52 
17.93 
19.07 
20.07 
22.52 
19.78 
19.43 
19.11 
18.63 
18.06 
18,00 
20.07 

SPH Recovered to Date: 

SPH SPH 
Thickness Recovered 

(feet) 

'"̂ ^̂ ^̂ ^̂ ^̂ 0/ 

0.00 
0.00 
0,00 
DRY 
DRY 
DRY 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0-00 
0.00 
0.00 
0-01 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
O.OO 

0.00 

(gallons) 

^KMIi 

-
-
— 
— 
— 
— 
— 
— 
— 

0.00 

— 
— 
— 
— 
— 
— 
— 
~ 
— 
— 

0.00 

._ 

-
— 
— 
— 
— 
~ 
~ 

0.00 
~ 
~ 
. . 
— 
~ 
-
-
— 
— 
— 

0.00 

11050032B\GWE97.X1.S June 18,1997 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 32 of 42 

WiUbridge Terminal 
Portland, Oregon 

Well 
Identification 

(toe) 

W^Wyf̂ yy .̂ 

D-17 
(35.59) 

Date 
Gauged 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Dqjthto 
Groundwater 

(feet) 

;te'-̂ >'."?as£-Sf%^ 

16.95 
17,15 
17,36 
17.61 
17.80 
18.79 
18,23 
18.21 
17.85 
16,85 
16.78 
13.36 
16.44 
16.40 
16.40 
17.16 
17.57 
17.68 
17.75 
15,86 

Depth to 
SPH 
(feet) 

9y^s$-
NT> 
NP 
NP 
NP 

17.79 
18.78 
NP 
NP 
NP 
NP 
NP 

13.35 
NP 
NP 
NP 
NP 
NP 
NT 
NP 
NP 

Groundwater 
Elevation* 

(feet) 

SPH SPH 
Thickness Recovered 

(feet) 

I R ^ ^ S ^ ^ ^ ^ ^ W 
18.64 
18.44 
18.23 
17.98 
17.80 
16.81 
17.36 
17.38 
17.74 
18.74 
18.81 
22.24 
19.15 
19.19 
19.19 
18.43 
18,02 
17.91 
17.84 
19.73 

SPH Recovered to Date: 

0.00 
0.00 
0.00 
0,00 
0.01 
O.OI 
0,00 
0.00 
0.00 
0.00 
0.00 
O.OI 
0.00 
0,00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 

(gaUons) 

W0^9i: 

— 
— 
— 

0.00 
0.00 

— 
— 
~ 
— 
— 

0.00 
~ 
— 
— 
— 
— 
— 
— 
— 

0.00 

11050032B\GWE97,XLS June 18, 1997 
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Table 5 (continned) 
Groundwater Elevation and SFH Recovery Data 

Page 33 of 42 

WiUbridge Tenninal 
Portiand, Oregon 

Well 
Identifiaition 

(toe) 

^2^''F* 

B-18 
(35,79) 

B-22 
(35.83) 

Date 
Gauged 

%y^y -^.t 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
09/25/95 
10/23/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Depth to Deplhto 
Groundwater SPH 

(feet) 

yy^-'n f 

(feet) 

Groimdwater 
Ele\'ation* 

(feet) 

:̂  ^ y /̂z^m^m 
TOSCO (continued) 

19.28 
19.38 
19.44 
19.56 
19.74 
19.43 
20.02 
20-08 
18.66 
18.20 
18.38 
18.50 
17,84 
18,35 
18-97 
17-50 
19,43 
19-47 
18-09 

18.50 
19.10 
19.09 
19.26 
20„50 
19.96 
18.59 
18.88 
12,05 
17.75 
17,31 
18.12 
19.09 
19.03 
19.79 
19.75 
17,93 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

16.51 
16.41 
16.35 
16.23 
16,05 
16.36 
15.77 
15.71 
17.13 
17.59 
17.41 
17.29 
17.95 
17.44 
16.82 
18.29 
16.36 
16.32 
17.70 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NA 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

17.92 

17.33 
16.73 
16.74 
16.57 
15.33 
15.87 
17.24 
16.95 
23.78 
18.08 
18.52 
17.71 
16.74 
16.80 
16.04 
16.08 
16.75 

SPH Recovered to Date: 

SPH SPH 
Thickness Recovered 

(feet) 

^^^^P 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0-00 
0-00 
0-00 
0-00 

0-OU 
0-00 

0-00 
0,00 
0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0,00 

0,00 

0,00 

0.0] 

(gallons) 

M9§WM$i 

— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
-
— 
— 

0.00 

-
— 
— 
— 
— 

0.02 
-
— 
~ 
— 
-
— 
— 
— 
— 

0.00 
0.02 

11050032B\GWE97.XLS June 18, 1997 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 34 of 42 

WiUbridge Terminal 
Portland, Oregon 

Wen 
Identification 

(toe) 

r y - »s •• 

B-27 
(35.74) 

Date 
Gauged 

'•^'^ ' ' . ^ / t i " , 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
01/22/96 
02/26/96 
04/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Depth to 
Groundwater 

(fe^) 

* / 

Dqjthto 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

'yyyym^¥^^^%^m 
TOSCO (continued) 

17.52 
18.01 
18.17 
19.03 
19.25 
19.25 
19.60 
19.69 
18.80 
17.87 
13.69 
16.95 
18.68 
18.70 
18.69 
18.63 

17-25 
17.70 
17.85 
17.91 

18.11 
18.75 
18.50 
18.59 
18.50 
17.44 
13.38 
16.68 
18.12 
18.34 
18.58 
16.43 

18.45 
17.99 
17.84 
17.66 
17.46 
16.92 
17.08 
16.99 
17,20 
18.24 
22.31 
19.02 
17.54 
17.35 
17.14 
18.98 

SPH Recovered to Date: 

SPH SPH 
Thickness Recovered 

(feet) 

0.27 
0.31 
0.32 
1.12 
1.14 
0.50 
1,10 
1,10 
0.30 
0,43 
0,31 
0,27 
0,56 
0,36 
0.11 
2.20 

(gaUons) 

^ ^ ^ ^ : 

0,00 
0,00 
0.00 
0,00 
0-00 
0-00 
0,00 
0,00 
0.80 
0.78 
0.25 
0.12 
0.31 
0.00 
0.00 
4.00 
6.26 

11030032B\GWE97.XLS June 18, 1997 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 35 of 42 

WiUbridge Terminal 
Portiand, Oregon 

WeU 
Identification 

(toe) 

vy^&UfB&k 

B-35 
(33.58) 

B-36 
(30-97) 

Date 
Gauged 

•?ffiSii^Pi 

04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Depth to 
Groundwater 

(feet) 

e . fv. £ ' . : , • . . . - - : - .•-•' ^ > • ' i •• • ,-| --, 

Dqjthto 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

^i iS^^^^^^^M 
TOSCO (continued) 

16,33 
16,43 
16,68 
16,86 
17,52 
17,32 
17-15 
16.56 
15.61 
15,57 
13.55 
17.84 
15.08 
15.54 
16.06 
16.85 
16.60 
16.91 
14.84 

14.65 
14.95 
15.03 
15.24 
15.47 
15.35 
15.82 
15.60 
13.91 
13.93 
10.75 
14.10 
13.01 
13.84 
15.01 
15.81 
15-65 
15,55 
13.44 

16,10 
16,24 
16.45 
16.65 
17.35 
17,02 
16.94 
16,50 
15,60 
15.52 
13.50 
17.78 
NP 
NP 
NP 
NP 
NP 

16.85 
NP 

17.45 
17,31 
17,10 
16.90 
16.20 
16,52 
1661 
17.07 
17.98 
18.05 
20.07 
15.79 
18.50 
18.04 
17.52 
16.73 
16.98 
16.72 
18.74 

SPH Recovered to Date: 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

16.32 
16.02 
15.94 
15.73 
15.50 
15.62 
15.15 
15.37 
17.06 
17.04 
20.22 
16.87 
17,96 
17.13 
15-96 
15.16 
15,32 
15.42 
17.53 

SPH Recovered to Date: 

SPH SPH 1 
Thickness Recovered! 

(feet) 

' f ^ ' ^^ i e^^ ' ' - ^ ' ^ ' ' - ^ 

0.23 
0.19 
0.23 
0.21 
0.17 
0.30 
0.21 
0.06 
0.01 
0.05 
0.05 
0-06 
0.00 
0-00 
0-00 
0.00 
0-00 
0.06 
0.00 

0-00 
0.00 
000 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

(gallons) 

tt^SK 

0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.08 
0.02 
0.00 
0.00 
0.00 

— 
— 
— 
— 
~ 

0.00 
— 

0.00 

— 
— 
~ 
— 
— 
~ 
— 
— 
— 
— 
~ 
— 
— 
~ 
— 
— 
— 
— 

0.00 

11050032B'\GVV'E97JCt^ June 18,1997 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 36 of 42 

WiUbridge Terminal 
Portland, Oregon 

WcU 
Identification 

(toe) 

. •'.. ~ t . . % . 

B-37 
(35.24) 

R-38 
(34.75) 

Date 
Gauged 

^ ... J:-.. 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
01/22/96 
02/26/96 
04/22/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Depdito 
Groundwater 

(feet) 

i .- . u .^ 

Depttito 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

^ ' .il'' ^""^^ 

TOSCO (continued) 
18.51 
19.66 
19.62 
19.75 
20.08 
20-10 
20.42 
20.45 
19.90 
19-66 
18-23 
14-15 
18.90 
17-94 
19.13 
20-13 
20.15 
2076 
2087 
19.29 

20.90 
20,68 
20.58 
2046 
19.92 
20.53 
21.02 
21.03 
19.82 
19.03 
14.07 
18.88 
20.84 
18.73 
20.96 
20.88 
19.18 

NP 
NP 
NP 
NP 
NP 
NP 

20.41 
20,44 
NP 
NP 

18.20 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

16.73 
15.58 
15.62 
15.49 
15.16 
15.14 
14.83 
14.80 
15.34 
15.58 
17.04 
21.09 
16.34 
17,30 
16.11 
15,11 
15,09 
14.48 
14.37 
15.95 

SPH Recovered to Date: 

18.95 
19.17 
19.13 
19.30 
19.75 
19.82 
19.99 
20.00 
19,50 
18,89 
13.70 
18,63 
19,59 
18.70 
20.18 
20.18 
18.80 

15.51 
15.35 
15.40 
15.28 
14,97 
14,82 
14.61 
14.60 
15.20 
15.84 
20.99 
16.08 
14.97 
16,05 
14.45 
14.47 
15,51 

SPH Recovered to Date: 

SPH SPH 
Tluckness Recovered 

(feet) 

'̂ mz^ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0,01 
0,00 
0,00 
0,03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0-00 
0.00 

1.95 
1.51 
1.45 
1.16 
0.17 
0.71 
1-03 
1.03 
0.32 
0.14 
0.37 
0.25 
1-25 
0.03 
0.78 
0-70 
0.91 

(gaUons) 

^M%.t. \ 

-
-
— 
— 
-
— 

0.00 
0.00 

— 
— 

0.00 
~ 
~ 
— 
~ 
— 
— 
-
~ 
— 

0.00 

0.00 
0.00 
0,00 
0,00 
0,20 
0.00 
0.00 
0,00 
0,81 
0.45 
1.31 
0.00 
0.00 
0.00 
0.00 
0.00 
2.00 
4.77 
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Table 5 (continued) 
Groimdwater Elevation and SPH Recovery Data 

Page 37 of 42 

Willbridge Tenninal 
Portiand, Oregon 

WeU 
Identification 

(toe) 

B-39 
(33.92) 

B-40 
(33.19) 

Date 
Gauged 

; ^ ^ ^ & 5 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Depth to De^th to Groundwater 
Groundwater SPH Elevation* 

• (feet) 

iSSiiiii* 

(feet) 

W^M&9^ 
TOSCO (contmued) 

18.18 
18.34 
18,31 
18.52 
18-86 
19-06 
19.22 
19.29 
19.62 
18.23 
17,10 
14.00 
18,73 
16.76 
18.39 
18.71 
20.05 
19.51 
19,29 
17.30 

17.64 
17.96 
17-86 
18-06 
18-41 
18.77 
18.75 
18.00 
17,23 
16.40 
12.75 
17.01 
16.07 
17.14 
18.44 
18.93 
19.12 
19.02 
17.30 

18.14 
18.31 
18-28 
18.43 
18,73 
18.95 
19.08 
19.09 
19,55 
18.05 
17.03 
13.54 
18,65 
16,64 
17.67 
18-68 
19.18 
19,42 
19,25 
18-27 

(feet) 

SPH SPH 
Thickness Recovered 

(feet) 

W^^MM0M^ '̂ 

15.77 
15,61 
15,64 
15.48 
15,17 
14,95 
14.82 
14.80 
14.36 
15.84 
16.88 
20.31 
15.26 
17,26 
16,14 
15.24 
14.61 
14.49 
14.66 
16.35 

SPH Recovered to Date; 

17-55 
17.84 
17,75 
17-95 
18.40 
NP 

18.74 
17.98 
NP 
NP 
NP 
NP 

15.78 
16.99 
18.32 
18.87 
19.06 
NP 

16.76 

15,63 
15.33 
15.42 
15.22 
1479 
14.42 
14.45 
15.21 
15.96 
16.79 
20.44 
16.18 
17.37 
16.18 
14.85 
14.31 
14.12 
14.17 
16.35 

SPH Recovered to Date: 

0.04 
0,03 
0,03 
0.09 
0.13 
0,11 
0.14 
0.20 
0.07 
0.18 
0.07 
0.46 
0.08 
0.12 
0.72 
0,03 
0.87 
0.09 
0.04 
0.54 

0.09 
0.12 
0.11 
0.11 
0.01 
0.00 
0.01 
0.02 
0.00 
0.00 
0.00 
0.00 
0,29 
0,15 
0.12 
0.06 
0,06 
0,00 
0.54 

(gaUons) 

^SlSliS;' 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.11 
0.04 
0.01 
0.03 
0,90 
0-02 
0.03 
0.01 
0.40 
0.00 
0.00 
2.00 
3.55 

0.00 
0.00 
0.00 
0.00 
0.00 

— 
0.00 
0.00 

~ 
— 
~ 
~ 

0.00 
0.23 
0.01 
0.02 
0.00 

— 
0.00 
0.2« 
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Table 5 (continued) 
Groundwater Elevation and SFH Recovery Data 

Page 38 of 42 

WiUbridge Terminal 
Portland, Oregon 

Well 
Identification 

(toe) 

pSi:JStSffiHS<-

B-41 
(34.85) 

RES-N 
(38.58) • 

Date 
Gauged 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
01/22/96 
02/26/96 
04/22/96 
09/23/96 
10/28/96 
01/31/97 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/96 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Depth to 
Groundwater 

(feet) 

yymymm 

Depth to 
SPH 
(feet) 

Slilil 

Groundwater 
Elevation* 

(feet) 

SPH SPH 1 
Thickness Recovered 

(feet) 

I ^ ^ ^ S S ^ ^ ^ 
TOSCO (continued) 

18.88 
18.99 
19.02 
19.17 
19.25 
19.93 
20.30 
18.65 
17.42 
13.81 
0.23 
19.40 
19.95 
18.31 

23.90 
24.91 
23.92 
24.01 
24.21 
24.32 
24.25 
24.40 
23.86 
22.61 
20,94 
24.10 
22.16 
21.11 
22,41 
22.88 
22.21 
23.76 
24.32 
22.54 

18.80 
18.93 
18-95 
19.11 
18,55 
19.73 
19.70 
18.50 
17.38 
13.40 
12.75 
19.38 
19.87 
NP 

16.04 
15.91 
15.89 
15.73 
16.20 
15.09 
15.06 
16.33 
17.46 
21.39 
45.65 
15.47 
14.97 
16.54 

SPH Recovered to Date: 

23.14 
23.17 
23.17 
23-26 
23.45 
23.64 
23.75 
23,80 
23.26 
22.59 
20.91 
23.34 
22.14 

NP 
NP 
NP 
NP 

23.74 
NP 

22.45 

15.33 
15.15 
15.30 
15.21 
15.02 
14.84 
14.76 
14.69 
15.23 
15,99 
17-67 
15.13 
16,44 
17.47 
16,17 
15,70 
16.37 
14.84 
14.26 
16.12 

SPH Recovered to Date: 

0.08 
0.06 
0.07 
0.06 
0.70 
0.20 
0.60 
0-15 
0.04 
0.41 
12.98 
0-02 
0.08 
0.00 

0,76 
1.74 
0,75 
0.75 
0-76 
0-68 
0.50 
0.60 
0.60' 
0.02 
0.03 
0.76 
0.02 
0.00 
0.00 
0.00 
0.00 
0.02 
0.00 
0.09 

(gallons) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.23 
0.18 
0-00 
0.00 
O06 
0-00 

— 
0.47 

0.00 
0.00 
0.00 

aoo 
0,00 
0.00 
0.00 
0.00 
1.59 
1.21 
5.00 

41.25 
0.00 • 

~ 
— 
— 
. . 

0.00 
— 

2.00 
51.05 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Pagc 39 of 42 

Willbridge Tenninal 
Portland, Oregon 

WeU Date Deplhto Depdito Groundwater SPH SPH 
Identification Gauged Groundwater SPH Elevation* Thickness Recovered 

(toe) (feet) (feet) (feet) (feet) (gaUons) 

^liigiiSiiiigH:^^gg i j j g g S i i i ^ ^ ^ ^ 

RES-O 
(36.03) 

U-2 
(35.02) 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

TOSCO (contmued) 
17.65 
17,80 
18.01 
18.28 
17.55 
19.21 
19.04 
19.26 
17.54 
17.49 
12.61 
11,05 
16,82 
17,19 
17,54 
18.11 
18.30 
18.15 
16.20 

17.61 
17.78 
17.99 
18.26 
17.30 
18.60 
18.90 
19,25 
17,53 
17,42 
12.50 
10.95 

NP 
17,18 
17,53 
18.10 
18.22 
18.10 
NP 

18.41 
18.25 
18,04 
17.77 
18.69 
17.34 
17.11 
16,78 
18,50 
18,60 
23.51 
25,07 
19.21 
18.85 
18,50 
17,93 
17,80 
17,92 
19.83 

SPH Recovered to Date: 

0.04 
0,02 
0.02 
0.02 
0.25 
0.61 
0.14 
0.01 
0.01 
0.07 

on 
O.IO 
0.00 
0.01 
0.01 
0.01 
0.08 
0.05 
O.OO 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 

09/25/95 
10/23/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 

05/28/96 
06/24/96 
07/22/96 

08/23/96 
09/23/96 
10/28/96 
01/31/97 

14.88 
15.10 
15.25 
15.52 
15.75 
15.65 

15.20 
16.57 
15.06 
16.44 
14.35 

15.01 
13.98 
14.36 
14.96 
15.10 
14.93 
14.85 
13-86 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

20,14 
19,92 

19,77 
19.50 
19,27 
19,37 
19,82 
18.45 
19.96 
18.58 
20.67 
20.01 
21.04 

20.66 
20.06 
19.92 

20.09 
20.17 
21.16 

0.00 
0.00 

0.00 
0.00 
0.00 

O.OO 
0.00 
0.00 
0.00 
0,00 
0.00 

0,00 
0,00 
0,00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.01 

SPH Recovered to Dale: 0.00 
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Table 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 40 of 42 

Willbridge Tenninal 
Portland, Oregon 

WeU 
Identification 

(toe) 

Date 
Gauged 

ws^^^^^^&SM^ 

U-3 
(35.25) 

U-4 
(34.46) 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 

10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
01/22/96 
02/26/96 
04/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Depth to 
Groundwater 

(feet) 

H^SiSiS 

Dqithio 
SPH 
(feet) 

Groundwater 
Elevation* 

(feet) 

W 9 ^ ^ X & ^ ^ ^ ^ 
TOSCO (continued) 

12.72 
12.93 
13.55 
13.90 
14.02 
19.65 
16.35 
14-21 
14.20 
12.71 
16.58 
14,15 
15,15 
12,27 
12.69 
13.02 
13.15 
15.02 
17-90 
11.86 

21.40 
21.77 
21.93 
22.12 
20.50 
20.95 
18.85 

21.25 
18.80 
17.64 
13,15 
11.73 
16,47 
16,70 
17,75 
17.05 

NP 
NP 
NP 

13.89 
NP 
NP 
NP 

14.20 
NP 
NP 

16.56 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

22.53 
22.32 
21.70 
21.36 
21,23 
15,60 
18.90 
21.05 
21.05 
22.54 
18.69 
21.10 
20.10 
22.98 
22.56 
22.23 
22.10 
20.23 
17.35 
23,39 

SPH Recovered to Date: 

17.42 
15.60 
15.75 
15,96 
16.33 
17.23 
18.60 
17.35 
16.40 
17.60 
12.85 
11.50 
16.31 
16.61 
17.56 
14.80 

16.44 
17,93 
17.78 
17.58 
17.50 
16.67 
15.82 
16.53 
17-70 
16.85 
21.57 
22.93 
18.13 
17.84 
16.87 
19.32 

SPH Recovered to Date: 

SPH SPH 
Thickness Recovered 

(feet) 

W^M^^, 

0.00 
0.00 
0.00 
0,01 
0,00 
0,00 
0.00 

0.01 
0.00 
0.00 
0.02 
0.00 
0-00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3.98 
6.17 
6,18 
6.16 
4.17 
3.72 
0.25 
3.90 
2.40 
0.04 
0.30 
0.23 
0.16 
0.09 
0.19 
2.25 

(gaUons) 

^ ^ ^ S ® 

~ 
— 
_ 

0.00 

— 
— 
— 

0.00 

~ 
— 

0.00 

— 
— 
— 
~ 
~ 
-
— 
— 
— 

O.OO 

0.00 

0.00 

0.00 

0.00 

0.00 

5.20 

0.00 

0.00 

1.22 

2.79 

0,98 

031 
0.25 

0.00 

0.00 

6.50 
17.25 
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Table 5 (continued) 
Groundwater Elevation and SPB Recovery Data 

Page 41 of 42 

WiUbridge Terminal 
Portiand, Oregon 

WeU 
Identification 

(toe) 

yzA..L,A 

U-5A 
(33-77) 

Date 
Gauged 

. . , f . 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 

10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
06/24/96 
07/22/96 
08/23/96 
09/23/96 
10/28/96 
01/31/97 

Depth to Depth to 
(jroundwater SPH 

(feet) (feet) 

-- . ..., .̂ . ... J , 

Groundwater 
Elevation* 

f>y 

TOSCO (continued) 
6,20 4.73 
6,41 6.02 
NA 6.52 
NA 6.97 

10.23 9.86 
9.95 9.50 
15.61 NP 

15.50 15.30 
6.42 6.34 
6.39 5.97 
6.50 6.43 
8.53 8.50 
9.40 9.35 
6.11 5.79 
6,54 6.47 
8.10 7.21 
9.89 8.58 
NA NA 
4.86 4.59 

(feet) 

SPH SPH 
Thickness Recovered 

(feet) 

u. /,. .j'M4A.44k 

28.82 
27.69 
NA 
NA 

23.85 
24.20 
18.16 

18,44 
27,42 
27,74 
27.33 
25.27 
24.41 
27.93 
27,29 
26.43 
24.99 
NA 

29.14 
SPH Recovered to Date: 

1-47 
0.39 
NA 
NA 
0.37 
0.45 
0.00 
0.20 
0.08 
0.42 
0.07 
0.03 
0.05 
0.32 
0.07 
0.89 
1.31 
NA 
0.27 

(gallons) 

VJ^^^''4. 

0.00 
0.00 

-

0-50 
0.00 
O.OI 

— 

0.00 
0.36 
0.25 
0.07 
0,08 
0,05 
0.15 
0,05 
0.32 
0,00 

— 
10-00 
11.84 
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Tabic 5 (continued) 
Groundwater Elevation and SPH Recovery Data 

Page 42 of 42 

WiUbridge Tenninal 
Portland, Oregon 

Well Date 
Identification Gauged 

(toe) 

U-5 
(33.37) 

(34.20) 

IT-W 
(35.91) 

IT-E 
(36.44) 

Notes: 

03/28/95 
04/24/95 
05/22/95 
06/26/95 
07/24/95 
08/28/95 
09/25/95 
10/23/95 
11/27/95 
12/28/95 
01/22/96 
02/26/96 
04/22/96 
05/28/96 
06/24/96 
07/22/96 
09/23/96 
10/28/96 
01/31/97 

01/31/97 

01/31/97 

Deplhto 
Groundwater 

(feet) 

18.21 
18.47 
18.33 
8.42 
18.91 
19.25 
19.52 
19.49 
18.60 
18.48 
15,65 
13,70 
17,90 
16.53 
18.11 
19.42 
20.08 
18.22 
18.01 

16.65 

19.47 

Depth to 
SPH 
(feet) 

Groimdwater 
Elevation* 

(feet) 

...i;re.f/.^-«,^^ 
NP 
NP 
NP 
NP 

18.90 
19.13 
19.27 

19.32 
18.50 
18.43 
15.57 
13.55 
17.82 
16.52 
18.10 
19.39 
20.04 
18.15 
NP 

15.16 
14.90 
15.04 
24.95 
14.47 
14.22 
14.06 
14.02 
14.86 
15,76 
18.62 
20.63 

.16-37 
17-68 
16.10 
14.81 
14.15 
16,04 
16.19 

SPH Recovered to Date: 

NP 19.26 
SPH Recovered to Date: 

18.85 17,06 
SPH Recovered to Date: 

TOSCO Total SPH Recovered to Date: 

Complete Total SPH Recovered to Date: 

NA = Not available 
— = No product recovered 
SPH = Sqiarate-phase hydrocaihons 
NP = No SPH measured 
NM = Not measured 
SPH recovered to 10-28-96 was a cumaltive process; 
montlily amount. 

SPH SPH 
Thickness Recovered 

(feet) (gallons) 

^m^^m^mm: 
0.00 
0.00 
0.00 
0.00 
0.01 
0.12 
0-25 
0.17 
0.10 
0.05 
0.08 
0.15 
0.08 
OOI 
0.01 
0.03 
0.04 
0,07 
0,00 

0.00 

0,62 

.^ 

~ 
— 
~ 

0.00 
0.00 
0.00 

0.00 
0.03 
0,07 
0,02 
0,00 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 

— 
0.14 

0.00 

0.00 
0.00 

100.63 

212.36 

totals added together for the 
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Table 6 
Groundwater Analytical Results 

Page 1 of 12 

Willbridge Tenninal 
Portiand, Oregon 

WeU 
Identification 

'<-iyy^x§iAMM0$ 

B-2 

B-3 

B-4 

B-6 

B-16 

B-17 

Date 
Sampled 

Benzene 

(ppb) 

ii^iilliittiiii 

10/28/96 
01/31/97 

10/28/96 
01/31/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 

01/22/96 
07/22/96 
10/28/96 
01/31/97 

01/22/96 
07/22/96 
10/28/96 
01/31/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 

Toluene 

(ppb) 

^aSSiH 
TOSCO 

18 
NS 

ND 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 
NS 

240 
270 
180 
NS 

590 
210 
850 
NS 

200 
590 
670 
830 
550 
580 
520 
330 
280 

2.9 
NS 

ND 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 
NS 

17 
25 
31 
NS 

9.4 
8.7 
22 
NS 

17 
17 
22 
36 
9.8 
19 
22 
15 

12.1 

Ediyl
benzene 

(ppb) 

' • : : . : < ; ; ' • : • - : • 

ND 
NS 

ND 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 
NS 

300 
380 
360 
NS 

11 
7.9 
16 
NS 

4,5 
7.7 
11 
16 
11 
12 
12 
10 

9.69 

Xylenes 

(ppb) 

i^^Sii 

3.5 
NS 

ND 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 
NS 

120 
120 
130 
NS 

11 
9.9 
16 
NS 

26 
16 
20 
43 
12 
32 
20 
ND 
10.1 

11050032BVBTEXS'7.XLS June 18, 1997 
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Table 6 (continued) 
Groundwater Analytical ResuHs 

Page 2 of 12 

Willbridge Terminal 
Portland, Oregon 

WeU 
Identification 

' . . - C 

B-18 

B-22 

B-25 

B-27 

Date 
Sampled 

r . ' ^ 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
(31/11/96 
10/28/96 
01/31/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 

01/22/96 
10/28/96 
01/31/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 

Benzene 

(ppb) 
Toluene 

(ppb) 

" ^ ' w Vri 

TOSCO (continued) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 

15 
NS/F 

14 
NS 
NS 

2.4 
ND 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 

1.6 
NS/F 
0-93 
NS 
NS 

ND 
ND 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 

Ethyl
benzene 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS/F 
NS/F 
NS/P 
NS/F 
2-3 

NS/F 
0,52 
NS 
NS 

3.6 
ND 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 

Xylaies 
(ppb) 

/ ^ ' . ii:f' 

0.6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
5.3 

NS/F 
0.56 
NS 
NS 

1.0 
ND 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 

11050032B\BTEX97-Xt.S June IS. 1997 
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Table 6 (contiimed) 
Groundwater Analytical Results 

Page 3 of 12 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identification 

Date 
Sampled 

Besizene 

(ppb) 
Toluene 

(ppb) 

,,;:̂ ;- :̂i4;̂ ^MI îliii»iiliî il 

B-35 

Duplicate 

B-36 

B-37 

B-40 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 
01/31/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/01/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 

01/22/96 
10/28/96 
01/31/97 

TOSCO (continued) 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

11 
NS 
3.35 
3.87 

NS 
ND 
ND 
ND 
480 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

NS/F 
NS/F 

31 
4.5 
ND 
ND 

2.9 
0.93 
NS 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
7.2 
NS 
3-81 
4.72 

NS 
ND 
ND 
ND 
8-9 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

NS/F 
NS/F 
0.54 
ND 
ND 
ND 

1.9 
1.2 
NS 

Etiiyl-
benzene 

(ppb) 

WM&^MM 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

1.2 
NS 
ND 
ND 

NS 
ND 
ND 
ND 
8.2 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

NS/F 
NS/F 
0.72 
ND 
ND 
ND 

16 
1.3 
NS 

Xylenes 

(ppb) 

'^^^$Mi. 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

8.3 
NS 
2,17 
2.73 

NS 
ND 
ND 
ND 
9.6 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

NS/F 
NS/F 

1.3 
0.52 
ND 
ND 

7.5 
1-2 
NS 

11050032B\BTEX97 j(LS June 18, 1997 
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Table 6 (continued) 
Groundwater Analytical Results 

Page 4 of 12 

WiUbridge Terminal 
Portiand, Oregon 

WeU Date Baizene 
Identification Sanpled ^pb) 

Tohiene 

(ppb) 

Ethyl
benzene 

(ppb) 

Xylenes 

(ppb) 

;:;iiiglii^llijlifailifiiii^^g^Pi^ga 

RES-N 

U-2 

U-3 

TOSCO (continued) 
01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/31/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/06 
07/22/96 
10/28/96 
01/31/97 

4 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

3-8 
0.66 
2.6 
6.8 
1-3 
ND 
7-5 
ND 
8,91 

ND 
ND 
ND 

NS/F 
NS/F 
220 
ND 
ND 
ND 

0.6 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

ND 
ND 
ND 
ND 
ND 
ND 
1.9 
ND 
ND 

ND 
ND 
ND 

NS/F 
NS/F 
7.9 
ND 
ND 
ND 

3.4 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

4,9 
1.2 

0,62 
ND 
2.9 
ND 
10 

ND 
42,5 

ND 
ND 
ND 

NS/F 
NS/F 

49 
ND 
ND 
ND 

4.5 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

2.9 
1.2 
4 

ND 
1-2 
ND 
4,2 
ND 
ND 

ND 
ND 
ND 

NS/F 
NS/F 

26 
ND 
ND 
ND 

11050032B\BTEX97.XLS June 18, 1997 
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Table 6 (continued) 
Groundwater Analytical Results 

Page 5 of 12 

Willbridge Taminal 
Portland, Oregon 

WeU Date 
Identification Sampled 

.̂  " 

U-4 01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/01/96 
04/01/96 
07/01/96 
10/28/96 
01/31/97 

U-5 01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/01/96 
04/01/96 
07/01/96 
10/28/96 
01/31/97 

U-5A 01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/01/96 
04/01/96 
07/01/96 
10/28/96 
01/31/97 

Benzene 
(ppb) 

Toluaie 

(ppb) 

I . 

TOSCO (continued) 
ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 

15 
1.9 
2.7 

NS/F . 
NS/F 
NS/F 
NS/F 
NS 
ND 

20 
28 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 

ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 

2 
1.4 
1.2 

NS/F 
NS/F 
NS/F 
NS/F 
NS 
ND 

6.5 
7.8 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 

Ediyl
benzene 

(ppb) 

-^,A 

ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 

0,5 
ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
NS 
ND 

3.7 
5 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 

Xylaies 

(ppb) 

r/yy" / 

0.6 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 

3 
1,7 
1.8 

NS/F 
NS/F 
NS/F 
NS/F 
NS 
ND 

7.2 
20 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS 
NS 

11050032B\BrEX97.XLS June 18. 1997 
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Table 6 (continued) 
Groundwater Analytical Results 

Pagc 6 of 12 

WiUbridge Terminal 
Portland, Oregon 

WeH 
Identification 

V 

MW-7 

MW-8 

MW-10 

Date 
Sampled 

./ 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/01/96 
07/01/96 
10/28/96 
01/30/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/97 

Benzene 

(ppb) 

"̂ ^ " . 

Toluene 

(ppb) 

^ / 

GATX 
ND 
ND 
ND 
ND 
ND 
NS 
NS 
NS 
NS 

ND 
096 
ND 
ND 
ND 
970 

1,100 
1,300 
134 

1.7 
ND 
ND 
ND 
2.3 
6.5 
ND 
2.4 
5.05 

ND 
ND 
ND 
ND 
ND 
NS 
NS 
NS 
NS 

ND 
ND 
ND 
ND 
ND 
64 

440 
2,000 
3.48 

0.7 
ND 
ND 
ND 
0.68 
0.88 
ND 
ND 

0.647 

Ethyl
benzene 

(ppb) 

->/? 

18 
ND 
ND 
ND 
ND 
NS 
NS 
NS 
NS 

ND 
ND 
ND 
ND 
ND 
6.3 
39 
190 

37.8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Xylenes 

(ppb) 

/e'W.Z^. >• 

30 
ND 
ND 
ND 
ND 
NS 
NS 
NS 
NS 

ND 
ND 
l.l 
ND 
ND 
20 
140 
900 
107 

1 
1.3 
ND 
1.3 
1.1 

0.62 
ND 
ND 
1.03 

11050032B\BTEX97.XLS June 18, 1997 
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Table 6 (continued) 
Groundwater Analytical Results 

Page 7 of 12 

Willbridge Tenninal 
Portland, Oregon 

WeU 
Identification 

' ' ^ '^:ffj 

MW-I I 

MW-20 

MW-21 

MW-22 

Duplicate 

MW-23 

Dupliate 

Date 
Sampled 

, , ^ f .<> l j ' * j 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/97 

10/28/96 
01/30/97 

01/30/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
10/28/96 
01/30/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/97 

Benzene 

(ppb) 

, . '1^f''j 

Toluene 

(ppb) 

^i- ' v?-; 

GATX (continued) 
8,900 
7,400 
5,400 
7,100 
7,400 
7,000 
4,900 
5,100 
NS 

ND 
NS 

ND 

2,400 
2,200 
2,000 
2,300 
1,800 
1,900 
2,200 
2,000 
1,800 
2,130 

72 
150 
99 
120 
32 
35 
ND 

NS/F 
31 
NS 

4,500 
4,900 
2,400 
2,800 
4,500 
3,800 
2,000 
2,200 

NS 

ND 
NS 

ND 

8,100 
7,100 
5,800 
6,300 
5,300 
4,600 
4,300 
3,500 
3,400 
3,650 

20 
38 
20 
18 

ND 
16 

ND 
NS/F 
7.3 
NS 

Elhyl
benzene 

(ppb) 

w^^mm 

2,500 
2,500 
2,600 
2,400 
2,100 
2,500 
2,400 
2,200 
NS 

ND 
NS 

ND 

4,700 
4,500 
4,500 
5,200 
4,100 
4,000 
4,700 
4,200 
4,600 
4.680 

210 
240 
240 
230 
180 
140 
ND 

NS/F 
140 
NS 

Xylenes 

(ppb) 

sm^ft 

11,000 
12,000 
8,000 
8,700 
10,000 
11,000 
8,100 
8,100 
NS 

ND 
NS 

ND 

16,000 
15,000 
15,000 
19,000 
15,000 
12,000 
15,000 
14,000 
15,000 
14,400 

180 
140 
140 
120 
156 
140 
ND 

NS/F 
110 
NS 

11050032B\BTEX97XLS June 18, 1997 
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Table 6 (continued) 
Groundwater Analytical Results 

Page 8 of 12 

WiUbridge Tenninal 
Portland, Oregon 

WeU 
Identification 

MW-26 

Duplicate 

MW-28 

MW-31 

Date 
Sanpled 

Beaizaie 

(ppb) 

. . ^ . / / - - p ^ / ; / > . , 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
01/22/96 
01/19/96 
04/22/06 
07/22/96 
10/28/96 
01/30/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/19/96 
04/22/96 
07/22/96 
10/28/96 
01/30/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/19/96 
04/22/96 
07/22/96 
10/28/96 
01/30/97 

Tohiene 

(ppb) 

Ediyl
benzene 

(ppb) 

Xylenes 

(ppb) 

7^^'/^'4'^i'^-y/^y>M4*y-j^A 

GATX (continued) 
1.7 
8,7 
6,4 
ND 
ND 
ND 
ND 
NS 

NS/F 
NS 
1.73 

0-9 
ND 
7.6 
2.8 
ND 
ND 
2.0 
1.2 
ND 

13 
9.3 
2.8 
ND 
ND 
ND 
2,5 
1.5 
ND 

ND 
7.3 
10 

0.85 
4.2 
ND 
ND 
ND 

NS/F 
NS 
2.00 

0.6 
ND 
in 
2.6 
ND 
ND 
0.95 
0.66 
ND 

1.6 
4.7 
1.3 
ND 
ND 
ND 
l.l 
ND 
ND 

24 
13 
9,6 
1,6 
16 

ND 
ND 
NS 

NS/F 
NS 
9.18 

8.5 
20 
2.6 
7.2 
ND 
ND 
0.73 
1.8 
ND 

1.2 
0.99 
0.64 
ND 
ND 
ND 
0,54 
ND 
ND 

33 
19 
12 
4.9 
20 

ND 
ND 
NS 

NS/F 
NS 
8.66 

20 
15 
7,9 
20 
ND 
4,2 
1.8 
3.2 
ND 

3.8 
3.1 
1.4 

ND 
ND 
ND 
1.9 
ND 
ND 

11050032B\BrEX97.XLS Jnne 18,1997 
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Table 6 (continued) 
Groundwater Analytical Results 

Page 9 of 12 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identification 

>/y 

MW-32 

Duplicate 

MW-33 

Duplicate 

MW-36 

MW-37 

MW-39 

Date 
Sanqiled 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
10/28/96 
01/30/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/01/96 
04/22/96 
07/22/96 
10/28/96 
01/30/97 
01/30/97 

07/01/95 
10/01/95 
04/22/96 
07/22/96 
10/28/96 
01/30/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/30/97 

10/28/96 
01/30/97 

Benzene 

(ppb) 

/ v -

Toluene 

(ppb) 

y / ^ ' / i 

GATX (continued) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS 
NS 
ND 
ND 
ND 
ND 

ND 
ND 
140 
14 

140 
92 

450 
27 

697 

0,96 
NS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
1.0 
ND 
6.4 
ND 
56,7 

ND 
NS 

Elhyl
benzene 

(ppb) 

•^/•/«^/?V 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS 
ND 
ND 
ND 
ND 
ND 

2.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
12,6 

1.8 
NS 

Xylenes 

(ppb) 

f%'r.i''/y^^. 

ND 
ND 
ND 
ND 
ND 
ND 
0.56 
ND 
ND 
ND 

0.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

l-̂ S 
ND 
ND 
ND 
ND 
ND 

7,1 
ND 
ND 
ND 
1.8 
ND 
4.8 
ND 
49.6 

2,4 
NS 

11050032B\BTEX97.Xl.<! June 18,1997 
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Tdile 6 (continued) 
Groundwater Analytical Results 

Page 10 of 12 

WiUbridge Taminal 
Portiand, Oregon 

WeU 
Identification 

l ^ ^ l ^ i i 

B-7 

B-9 

B-10 

Date 
Sampled 

Benzene 

(ppb) 

iii^^iiiiH^^^ 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/01/96 
04/01/96 
07/22/96 
10/28/96 
01/29/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/29/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/29/97 

Toluene 

(ppb) 

Ethyl
benzene 

(ppb) 

Sii^l^^SS^i 
CHEVRON 

ND 
ND 
ND 
ND 
ND 
ND 
5,4 
ND 
ND 

ND 
ND 
ND 
ND 
0,63 
1,0 
1.8 
ND 
ND 

8,6 
11 
8.3 
22 
8.6 
33 
30 
120 
172 

ND 
0,73 
0.57 
ND 
ND 
ND 
0.64 
ND 
ND 

0.9 
0.88 

1 
1 

0.66 
1.3 

0,86 
ND 
ND 

2.9 
5,7 
3.6 
4.3 
2.1 
5.6 
4.5 
4.5 
6.16 

ND 
ND 
ND 
ND 

1 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.7 
14 
4.3 
1.8 

ND 
1.3 
6.6 
4.0 
1.27 

Xylenes 

(ppb) 

'^^MyMi 

ND 
ND 
ND 
ND 
NS 
ND 
ND 
ND 
ND 

1.5 
1.3 

0.52 
2.5 
1.8 
2,7 

0.93 
ND 
ND 

5-2 
17 
11 
13 
5.4 
15 
15 
11 

10.5 

11050032 B\BTEX97-Xl.S June 18.1997 

COPPOR00006014 



Table 6 (continued) 
Groundwater Analytical Results 

Page 11 of 12 

Willbridge Terminal 
Portland, Oregon 

WeU 
Idenlification 

^ 

B-ll 

Duplicate 

B-13 

B-14 

Duplicate 

Duplicate 

Duplicate 

Diq)lic:ite 

B-2S 

Date 
Sampled 

/ 1 

Benzene 

(ppb) 

^ y 

Toluene 

(ppb) 

/ .^•S 

CHEVRON (contimied) 
01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
01/22/96 
04/01/96 
07/22/96 
10/28/96 
01/29/97 
01/22/96 
01/29/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
04/22/96 
07/22/96 
07/22/96 
10/28/96 
10/28/96 
01/29/97 
01/29/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/01/96 
07/22/96 
10/28/96 
01/29/97 

12 
140 
140 
320 
260 
ND 
340 
250 
290 
243 
400 
NS 

190 
140 
190 
240 
230 
260 
270 
230 
220 
140 
120 

1,340 
2,180 

10 
19 
1.7 
3 

4.6 
ND 
14 
2.3 
26.4 

2.8 
8.2 
9-3 
7-8 
4 

ND 
9.8 
7.3 
12 

ND 
7.7 
NS 

15 
7.6 
21 
20 
9,5 
14 
14 
15 
18 
8.2 
8.3 
35.5 
50.0 

0.7 
0.86 
0.82 
ND 
ND 
ND 
0.74 
ND 
1.5 

Ediyl
benzene 

(PPb) 

/ ,4. j ^ 

52 
2.6 
2.3 
ND 
140 
ND 
38 
2.4 
4.3 
411 
18 
NS 

78 
170 
91 
45 
51 
93 
90 
100 
110 
29 
24 
498 
835 

17 
48 
32 

0.93 
19 

. ND 
64 
2.5 
160 

Xylenes 

(ppb) 

i - / / ' ' f ^ 

9 9 
6.3 
9,5 
8.1 
24 

ND 
14 
13 

9.5 
79.0 

14 
NS 

46 
83 
55 
22 
27 
52 
50 
67 
74 
12 
11 

94.5 
198 

2 
7.8 
5-6 
ND 
6.6 
ND 
13 

ND 
62.5 

11030032B\BTEX97,XLS Juno 18, 1997 
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Table 6 (continued) 
Groundwater Analytical Results 

Page 12 of 12 

WiUbridge Terminal 
Portland, Oregon 

WeU 
Identification 

!• 

B-30 

CR-3 

CR-8 

CR-n 

Notes: 

Date 
Sampled 

«• 

Benzene 
(ppb) 

Tohiene 

(ppb) 

' • ' ' . 

CHEVRON (continued) 
01/01/95 51 7.6 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/29/97 

01/22/96 
01/29/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/29/97 

01/01/95 
04/01/95 
07/01/95 
10/01/95 
01/22/96 
04/22/96 
07/22/96 
10/28/96 
01/29/97 

ppb = Parts per billion 
ND = Not detected 

28 
12 
43 
50 
25 
38 
19 

97-5 

ND 
NS 

ND 
ND 
ND 
ND 
1.2 
1.7 
ND 
ND 
ND 

94 
110 
94 
130 
78 
91 
92 

NS/F 
50.4 

3.1 
2 

4.6 
7.1 
7.4 
4.2 
4.1 
12.4 

ND 
NS 

ND 
ND 
ND 
ND 
ND 
0.98 
ND 
ND 
ND 

3.9 
3.6 
4,4 
8,5 
2,3 
5,2 
5,3 

NS/F 
ND 

NS = Not san^led 
NS/F = Not sampled floating product prcscjit 
NA = Not analyzed, not applicable 
BTEX by EPA MeUiod 8020 

Ediyl
benzene 

(ppb) 

y />/#- / # ; 

3.1 
1.6 

0.71 
0.94 
2.4 
3.2 
1.9 

0.95 
8.45 

ND 
NS 

3.9 
ND 
ND 
ND 
0.59 
1.1 

0.58 
ND 
8.94 

2.4 
5,4 
3 

4.2 
1.9 
4 . 
12 

NS/F 
13.3 

Xylenes 

G>pb) 

- / ^ ^ ' 

17 
9.9 
4,5 
11 
14 
15 
9.0 
9.1 
15.4 

ND 
NS 

5.8 
ND 
ND 
0.54 
1.8 
2.2 
1.6 
2.4 
19.1 

3.4 
17 
9.1 
8,8 
4.8 
3,8 
23 

NS/F 
47.9 
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Table 7 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
10/28/96 

Page 1 of4 

Willbridge Ternunal 
Portland, Oregon 

Parameters 

fJ^ |^ | |Rs ' l l^ |^^^?fHI! i^i?^^^?<i!Ppl! 

Acenaphtiiene 
Acenaphdiylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrcne 
Benzo (g,h,i) peiylene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluoiene 
Indeno (1,2,3-cd) pyrene 
NaphtiWene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
NS = Not sampled 
NS/F = Not sampled floating product present 
PAHsbyEPAMetiiod8310 

B-7 
(ppb) 

iFlj^iSflgtifp 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
>JD 
ND 
ND 
ND 
ND 

B-9 
(ppb) 

Is^spfeiSp. 

ND 
ND 
ND 

0.196 
0,553 
0.312 
0.424 
0.505 
0.569 
ND 

0.667 
ND 

0.529 
ND 
ND 

0.813 

B-10 
(ppb) 

iSpl'JSJiv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NT) 
ND 
ND 
ND 
ND 
ND 
ND 

B-II 
(ppb) 

?^iiBl?^^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-14 
(ppb) 

i ^ ^ j ^ 

B-14 
(ppb) 

Duplicate 

WflMliSP 
CHEVRON 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.413 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.472 
ND 
ND 
7.35 
ND 
ND 

B-28 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
10,9 
ND 
ND 

B-30 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

CR-8 
(ppb) 

ND 
ND 
ND 

0.398 
0.905 
0,515 
1.37 
1.73 

0,655 
ND 

0,938 
ND 
1.30 
ND 
ND 
1.33 

CR-ll 
(ppb) 

1 ^ ^ ^ ^ 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

o 
o 
TJ 
•o 

o 
73 
o 
o 
o 
o 
at 
o 
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Tabic 7 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
10/28/96 

Page 2 of 4 

Willbridge Terminal 
Portland, Oregon 

Parameters 

'ipppipgifpipii^ifpf^^piipp^^p 

Acenaphtiiene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
NS = Not sampled 
NS/F = Not sampled floating product present 
PAHs bv EPA Metiiod 8310 

B-2 

(ppb) 

^mpv 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-3 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
11.8 
ND 
ND 

B-4 
(ppb) 

B-6 
(ppb) 

g?;ii>?;i*?S^pit|tMif!^ 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
25,9 
ND 
ND 

B-16 
(ppb) 

^^ii 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2,21 
ND 
ND 
ND 
ND 
ND 

B-17 

(ppb) 

yu 1 n m w HWVWW'S 

TOSCO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.298 
ND 
ND 
ND 
ND 
6.57 
ND 
ND 

B-18 

(ppb) 

ND 
ND 
ND 
ND 
ND . 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2,68 

B-22 

(ppb) 

P ^ P ^ 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

B-25 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-27 

(ppb) 

^mPf 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

B-35 
(ppb) 

i^^HI' 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

o 
o 
•a 
TJ 
O 
73 
o 
o 
o 
o 
at 
o 
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Table 7 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
10/28/96 

Page 3 of 4 

WiUbridge Tenninal 
PorUand, Oregon 

Parameters 

liP^^OT^f^m^lfiPI^Pi^^^^^^ 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrcne 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
NS = Not sampled 
NS/F = Not sampled floating produa present 
PAHs by EPA Metiiod 8310 

B-36 
(ppb) 

n ^ ^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-37 
(ppb) 

•S î̂ î iPP 

ND 
ND 
ND 
ND 
ND 
ND ' 
ND 

0.224 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-40 
(ppb) 

ND 
N'O 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
43,1 
32,8 

U-2 
(ppb) 

U-3 
(ppb) 

MiiljljiM 

TOSCO (continued) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

U-4 
(ppb) 

H H f i l ^ 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

U-5 
(ppb) 

i^^pn 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

U-5A 
(ppb) 

Jl^^ffi 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

o 
o 
T3 
• 0 
O 
73 o o o o 
at o 

11050032BVPAHS97.XLS JuM 18, 1997 



Table 7 (continued) 
Groundwate r Analytical Results 

Polynuciear Aromatic Hydroeaibons 
10/28/96 

Page 4 of 4 

Willbridge Terminal 
Portland, Oregon 

Parameters 

iP^^^^^^i^^Sl^^f^^ffi^^PPS 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pjTene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
NS = Not sampled 
NS/F = Not sampled floating product present 
PAHs by EPA Metiiod 8310 

MW-7 

(ppb) 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

MW-11 

(ppb) 

P^Pi 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
230 
ND 
ND 

MW-22 

(ppb) 

^WlRfl 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
360 
ND 
ND 

M^'-23 
(ppb) 

^SS '̂ 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

MW-24 

(ppb) 

^ S H ! 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

MW-26 

(ppb) 

IPJUJPff 
GATX 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

MW-28 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-31 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

' ND 
ND 
ND 
ND 
ND 

MW-32 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

^ N D 
ND 
ND 
ND 

MW-36 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-37 

(jppb) 

î ^^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o 
o 
• 0 
T3 
O 
71 
o 
o 
o 
o 
o> 
o 
NJ 

o 
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Table 8 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
07/01/96 

Pagel of3 

Willbridge Tenninal 
Portiand, Oregon 

Parameters 

?i%'^'iMfl^n9f^i^?tS^Sp;lS,BJi|^S^^^^ 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) peiylene 
Chiysene 
Dibenzo (a,h) anthiacene 
Fluorantiiene 
Fluorene 
Indeno (1,2,3-cd) p>'rene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
NS/F = Not sampled floating produa present 
PAHs by EPA Metiiod 8310 

B-7 

(ppb) 

B-9 

(ppb) 

?iW^KP^i#i?^' 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-10 

(ppb) 

' ! t f ^ ? ; s f 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-ll 

(ppb) 

^^M 

NT) 
ND 
ND 
0,22 
0.17 
ND 
0,16 
0.24 
0.22 
ND 
2.4 
ND 
0.20 
ND 
ND 
3.0 

B-14 

(ppb) 

B-14 

(ppb) 
Duplicate 

MWWffll 
CHEVRON 

ND 
ND 
ND 
013 
ND 
ND 
0.12 
0.25 
0.15 
ND 
2.2 
ND 
ND 
12 

ND 
1,9 

ND 
ND 
ND 
ND 
ND 
ND 
0.13 
ND 
0,12 
ND 
2.0 
ND 
0,12 
ND 
ND 
1.6 

B-28 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
41 

ND 
ND 

B-30 

(ppb) 

^ E ^ ^ y ^ ^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

CR-8 

(ppb) 

ND 
ND 
ND 
0.61 
1,0 

0.38 
L2 
1.8 

0.77 
ND 
0.98 
ND 
1.2 
ND 
ND 
1.4 

CR-11 

(ppb) 

KMI^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o 
o 
"D 
TJ 
O 
73 
o 
o 
o 
o 
o> 
o 
ro 
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Table 8 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
07/01/96 

Page 2 of 3 

Willbridge Tenninal 
Portiand, Oregon 

Parameters 

sfl|ISjj$|f^^a^|!^atr#fl:pi^?g|(^l^t^i® 

Acenaphthene 
Acenaphtiiylene 
Antiuacene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per biUion 
ND = Not Deteaed 
NS/F = Not sampled floating produa present 
PAHs by EPA MeUiod 8310 

B-4 

(ppb) 

m^m^ 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

B-17 

(ppb) 

iSSI^ft 

ND 
ND 
ND 
ND 
ND 
ND 
NT) 
ND 
ND 
ND 
ND 
13 

ND 
22 
16 

ND 

B-18 

(ppb) 

B-22 

(ppb) 

iif.js^H'®***'^^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-27 

(ppb) 

^mwm^ 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

B-35 

(ppb) 

SMSMi 

B-36 

(ppb) 

TOSCO 
ND 
ND 
ND 
18 
2,1 
3,8 
1,9 
2,2 
14 

ND 
ND 
44 

ND 
25 
120 
ND 

ND 
ND 
ND 
7,5 
ND 
ND 
ND 
ND 
5.5 
ND 
64 
ND 
ND 
ND 
ND 
76 

B-37 

(ppb) 

9i^P 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

U-2 U-3 U-4 U-5 U-5A 
(ppb) (ppb) (ppb) (ppb) (ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
8.3 
ND 
ND 

WlillllMII,ilPl!tl!llP 

ND NS/F NS/F NS/F 
ND NS/F NS/F NS/F 
ND NS/F NS/F NS/F 
0.66 NS/F NS/F NS/F 
0.98 NS/F NS/F NS/F 
0.52 NS/F NS/F NS/F 
0,74 NS/F NS/F NS/F 
0,95 NS/F NS/F NS/F 
0,87 NS/F NS/F NS/F 
ND NS/F NS/F NS/F 
ND NS/F NS/F NS/F 
ND NS/F NS/F NS/F 
0.70 NS/F NS/F NS/F 
ND NS/F NS/F NS/F 
ND NS/F NS/F NS/F 
ND NS/F NS/F NS/F 

o 
o 
TJ 
• 0 

o 
71 
o 
o 
o 
o 
at 
o 
ro 
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Table 8 (continued) 
Groundwater Analytical Results 

Polynuciear .Aromatic Hydrocarbons 
07/01/96 

Page 3 of 3 

Willbridge Terminal 
Portland, Oregon 

Parameters 

|Pll#^®ii^ll]^'#|:?-t1i!Pp!l®:ll^K 

Acenaphthene 
Acenaphthylene 
Antiiracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluoiene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Deteaed 
NS/F = Not sampled floating produa present 
PAHs by EPA Metiiod 8310 

MW-7 

(ppb) 

MW-11 

(ppb) 

S5itii^S!5i^ 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
280 
ND 
ND 

MW-22 

(ppb) 

MW-22 

(ppb) 
Duplicate 

MW-23 

(ppb) 

^>ifi^^ms^w^^m& 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
240 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
260 
ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

MW-26 

(ppb) 

GATX 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

MW-28 

(ppb) 

T 7 V ' ' ' J j . ' ? W l ',* t^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-31 

(ppb) 

tiffin 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-32 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-36 

(ppb) 

mm 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-37 

(ppb) 

i^ppi 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o 
o 
Tl 
T3 
O 
73 
o 
o 
o 
o 
at 
o 
to 
CO 
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Table 9 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
04/22/96 

Page 1 of 4 

Willbridge Terminal 
Portland, Oregon 

o 
o 
TJ 
TJ 
O 
TJ o o o o 
at o ro 

Parameters 
B-7 

(ppb) 
B-9 
(ppb) 

B-10 
(ppb) 

B-ll 
(ppb) 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouianthene 
Benzo (a) pyrene 
Benzo (g,h,i) peiylcne 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrcne 
Naphthalene 
Phenanthrene 
Pyrene 

B-14 B-14 B-28 
(ppb) (ppb) (ppb) 

Duplicate 

B-30 
(ppb) 

CR-8 
(ppb) 

CR-11 
(ppb) 

CHEVRON 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
0,17 
0.43 
0.18 
0,28 
0.38 
0.34 
0,19 
0,64 
N D 
0.33 
ND 
ND 
0,58 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.10 
ND 
ND 
2,4 
ND 
ND 
ND 
ND 
4,1 

ND 
ND 
ND 
0.21 
ND 
ND 
ND 
ND 
0.64 
ND 
2.4 
ND 
ND 
7.6 
ND 
3.3 

ND 
ND 
ND 
0,12 
ND • 
ND 
ND 
0.13 
0.45 
ND 
1.9 
ND 
ND 
6.3 
ND 
2.5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Notes: 
ppb = Parts per bUlion 
ND = Not Deteaed 
NS = Not sampled 
NS/F = Not sampled floating produa present 
PAHs by EPA Metiied 8310 

11050032B\PAHS97.XLS 

ND 
ND 
ND 
1.1 
2,1 
1,0 
3.0 
3.8 
1.4 
2.7 
1.7 
ND 
2.9 
ND 
ND 
2.5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Table 9 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
04/22/96 

Page 2 of4 

Willbridge Terminal 
Portland, Oregon 

Parameters 

^P^MP^^^^!iSF?Pfi|SflpiPi?E^ 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) peiylene 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pjiene 
Naphthalene 
Phenantiirene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
NS = Not sampled 
NS/F = Not sampled floating produa present 
P/>JlsbyEPAMethod83I0 

B-2 
(ppb) 

j^|ffl*!pgg 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7,7 
ND 
ND 
ND 
ND 

B-3 
(ppb) 

^^®^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
120 
ND 
ND 

B-4 
(ppb) 

W^^M' 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

B-6 
(ppb) 

^mmm 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-16 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
5.9 
ND 
ND 
6.2 
ND 

B-17 
(ppb) 

^^^S^ 

B-18 
(PPb) 

TOSCO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
5.8 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-22 
(ppb) 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

B-25 
(ppb) 

Si^W 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-27 
(ppb) 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

B-35 
(ppb) 

IMMBW^tf^R^^'^ 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

B-36 
(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o 
o 
TJ 
TJ 

o 
73 
o 
o 
o 
o 
o> 
o 
ro 
at 
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Table 9 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
04/22/96 

Page 3 of 4 

Willbridge Terminal 
Portiand, Oregon 

Parameters 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluorantiiene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) peiylene 
Chiysene 
Dibenzo (a,h) antiiracene 
Fluorantiiene 
Fluorene 
Indeno (1,2,3-cd) pyrone 
Naphthalene 
Phenanthrene 
PvTene 

Notes: 
ppb = Parts perbiUion 
ND = Not Deteaed 
NS = Not sampled 
NS/F = Not sampled floating produa present 
PAHs by EPA Metiiod 8310 

B-37 
(ppb) 

B-40 
(ppb) 

U-2 
(ppb) 

U-3 
(ppb) 

U-4 
(ppb) 

U-5 
(ppb) 

U-5A 
(ppb) 

ffiW^^I^^^^MlilMiWMMIllillMllllillllllllllllllllH^^^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

TOSCO (continued) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

NS/F 
NS/F 
NS/F 
NS/F 
NS^ 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

o 
o 
TJ 
TJ 

o 
TJ 
o 
o 
o 
o 
o> 
o 
ro 
o> 
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Table 9 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
04/22/96 

Page 4 of4 

Willbridge Terminal 
Portiand, Oregon 

O 
o 
T3 
TJ 
O 
TJ 
o o o o 
at 
o 
ro 

Parameters 
MW-7 MW-ll MW-22 MW-23 MW-23 MW-26 MW-28 MW-31 MW-36 MW-37 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Duplicate 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) antiiracene 
Benzo (b) fluoranthene 
Benzo (k) flouianthene 
Benzo (a) pyrene 
Benzo (g,h,i) peiylene 
Chiysene 
Dibenzo (a,h) anthiacene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrcne 
Naphtiialene 
Phenanthrene 
PjTene 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
540 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
370 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
17 
ND 
ND 

GATX 
ND NS/F 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Notes: 
ppb = Parts ptsi billion 
ND = Not Deteaed 
NS = Not sampled 
NS/F = Not sampled floating produa present 
PAHs by EPA Metiiod 8310 

11050032B\PAHS97XLS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
0.77 
0.85 
0,44 
0,91 
1.0 
2.6 
ND 
ND 
ND 
0.77 
ND 
ND 
ND 

June 18. 1997 



Table 10 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
01-22/23-96 

Page 1 of 3 

Willbridge Termial 
PorUand, Oregon 

o 
o 
TJ 
T3 
O 
71 
o 

Parameters 

^^^^^i^!llpjfS5si5M:fS.lSPPS11Fj 

.Acenaphthene 

.'\c6n^htiiylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluorantiiene 
Fhiorene 
Indeno (1,2,3-cd) pyrcne 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Detected 
NS = Not sampled 
NS/F = Not sampled floating produa present 
PAHs by EPA Metiiod 8310 

B-7 

(ppb) 

ISf^-PI 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-9 

(ppb) 

IwstHwira 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

B-10 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND' 
ND 

B-II 

(ppb) 

B-13 

(ppb) 

•̂ mmw^̂ mw^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
9.2 
ND 
ND 

ND 
ND 
ND 
0.4 

0.67 
0,34 
0,49 
0.76 
0.97 
ND 
1.7 
ND 
0.66 
21 
ND 
ND 

B-14 

(ppb) 

fjstfsssfips 

B.14 

(ppb) 
(Duplicate) 

CHEVRON 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
0.11 
ND 
ND 
ND 
ND 
0.36 
ND 
ND 
ND 
ND 
7,6 
ND 
ND 

B-28 

(ppb) 

T^^rffi^wi 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7,0 
ND 
ND 

B.30 

(ppb) 

pjfftitfffffltjttW 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

CR-3 

(ppb) 

T^^f f"*f " ' t M "T 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

CR-8 

(ppb) 

a^ffltP 

ND 
ND 
ND 
0,54 
1.4 

0.56 
1.9 
2,3 

0,82 
ND 
1.2 
ND 
2.1 
ND 
ND 
1.6 

CR-11 

(ppb) 

T^lWWOTffP 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Table 10 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
01-22/23-96 

Page 2 of3 

Willbridge Termial 
PorUand, Oregon 

o 
o 
TJ 
TJ 
O 
TJ 
o 

Parameters 

MiffilMffi^^^i^iPipff^^l^PWiPI 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flouranthene 
Benzo (a) pyrene 
Benzo (g,h,i) perylene 
Chrysene 
Dibenzo (a,h) antiuacene 
Fluoranthene 
Fluorene 
Indeno (1,2,3 <d) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND= Not Deteaed 
NS = Not sampled 

B-4 

(ppb) 

MII HI ni ty i n l 1 

wllsgnsSi 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

NS/F 

B-17 

(ppb) 

PWSwsPp 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

B-18 

(ppb) 

^ P M 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

B-22 

(ppb) 

i^^^PP 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

B-27 

(ppb) 

8-29 

(ppb) 

PPMViiS'fei'twsa 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6-35 

(ppb) 

B-36 

(ppb) 

JtitHHHJSffi 

TOSCO 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

B-37 

(ppb) 

ftwfff-ffiftSr 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

U-2 

(ppb) 

I P ^ 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

U-3 

(ppb) 

^KIW*"^ 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

U-4 

(ppb) 

^^ •WWITW 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

U-5 

(ppb) 

Tfff^W'^' 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/P 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

U-5A 

(ppb) 

^ ^ M 

NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 
NS/F 

NS/F = Not sampled floating produa present 
PAHs by EPA Metiiod 8310 

1105O032B\PAHS97,XLS Juna IS, 1997 
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Table 10 (continued) 
Groundwater Analytical Results 

Polynuciear Aromatic Hydrocarbons 
01-22/23-96 

Page 3 of3 

Willbridge Termiid 
PorUand, Oregon 

o 
o 
TJ 
TJ 
O 
TJ 
o 
o 
o 
o 
at 
o 
CO 
o 

Parameters 

^P*|^pjf^f^f-|{^fi.j^fi>'f;|3^fl,*;^^:i^^ 

Acenaphtiiene 
Acenaphtiiylene 
Anthracene 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Benzo (k) flourantiiene 
Benzo (a) pyrene 
Benzo (g,h4) perylene 
Chrysene 
Dibenzo (a.h) antiiracene 
Fluorantiiene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Notes: 
ppb = Parts per billion 
ND = Not Deteaed 
NS = Not sampled 
NS/F = Not sampled floating produa present 
PAHs by EPA Metiiod 8310 

MW-7 

(ppb) 

I f l f i l ^ ^ ^ 

ND 
ND 
>JD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-11 

(ppb) 

^ I P S 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
470 
ND 
ND 

MW-22 

(ppb) 

^•Ul^^ii 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
480 
ND 
ND 

MW-22 
(ppb) 

(DupUcate) 

^i^^ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND • 
NT! 
ND 
ND 
ND 
440 
ND 
ND 

MV.'-23 

(ppb) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-26 

(ppb) 

j ^ i P ^ ^ 

GATX 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
22 

ND 
ND 

MW-26 

(ppb) 

^ ^ ^ P 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

•ND 
ND 
ND 

-

MW-28 

(ppb) 

^ ^ W 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-31 

(ppb) 

^ ^ ^ 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MW-36 

(ppb) 

# « » 

NS 
NS 

• NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

MW-37 

(ppb) 

wlBpSp 

ND 
ND 
ND 
1.2 
2,3 
1.0 
2,8 
1,3 
3.6 
ND 
ND 
ND 
1,6 
ND 
ND 
ND 

11050032B\PAHS97,XLS June 18, 1997 
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SAMPLING PROTOCAL 

CERTIFIED ANALYTICAL REPORTS 

CHAIN-OF-CUSTODY DOCUMENTATION 
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A T T A C H M E N T A 

Sampl ing Protocol 

The groimdwater sampling procedure employed by PACIFIC consists of first measuring 
depth to water in the well and separate-phase hydrocarbon level and thickness (if present) 
using a Keck KIR-89 oil/water interface probe. Each well was then purged of a minimum of 
three casing volumes of water (or until dry) by double diaphragm pump using rigid polyvinyl 
chloride (PVC) pipe "stinger" system. The stinger system was decontaminated prior to and 
between uses vsith an Alconox''^-water wash and a water rinse, (jroundwater samples were 
collected using single-use, disposable polyethylene (PE) bailers after the wells recovered to at 
least 60 percent of the pre-purge static water level. The samples were placed into appropriate 
EPA-approved containers, labeled, logged onto chain-of-custody documents, and transported 
at 4°C to the selected analjtical laboratory. Dissolved metal samples were filtered in the field 
using a 0.45-micron filter capsule, disposable Tygon® tubing and a peristaltic pump. Purge 
water was dispo.sed of using facility treatment systems. 

11050032B\IQ97.DOC A - 1 June 18, 1997 

COPPOR00006032 
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f i N O R T H 

i ANALYTICAL 
Efwir(3nmental Laboratoty Sendees 

RECEIVED MAR - 3 1997 

BOTHELL • (206)481-9200 - FAX 485-2992 
SPOKANE - (509) 924-920D - F/« 924-9290 

PORTLAND • (503) B43-9200 • F/W 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker. Suite 320 
Portland, OR 97223 

Project: GATX-WILLBRIDGE 
ProjectNumber: 1105-003.2B 

Project Manager Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/30/97 
1/31/97 
2/28/97 14:40 

ANALYTICAL R E P O R T F O R SAMPLES: 

Sample Description L.aboratory Sample Number Sample Matrix Date Sampled 

MW-8 

NfW-10 

MW-21 

NfW-22 

MW-26 

MW-28 

MW-31 

MW-32 

MW-33 

MW-36 

MW-37 

MW-D 

P701469-01 

P701469-02 

P701469-03 

P701469-04 

P701469-05 

P701469-06 

P701469-07 

P70I469-08 

P701469-09 

P701469-10 

P701469-n 

P701469-t2 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

1/30/97 

1/30/97 

mo/91 

1/30/97 

1/30/97 

1/30/97 

1/30/97 

1/30/97 

1/30/97 

100/97 

1/30/97 

1/30/97 

North Creek Analytical, Inc. The results in this reporl apply to the samples analyzed in accetreiance with the chain ofetustetefy document. 
This anafyiical report must be reproduced in its entirefy. 

18939 120ttl Avenue N.E., Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomerv, Suite B, Spokane. V.'A9S205-4776 

nAtxc C t i l K i ; , ^^ , , ^ n.,»—...> o . 
Page 1 of 23 
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i NORTH 

^ANALYTICAL 
Environmental Latioratory Sen/ices 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 

(509) 924-9200 

(503) 643-9200 

FAX 485-2992 

FAX 924-9290 

FAX 644-2202 

Pacific Envirormiental Group - OR 

7320 S.W. Hunziker , Suite 320 

Portland, OR 97223 

Project: 

Project Number: 

Project Manager: 

GATX-WILLBRIDGE 

1105-003.2B 

Kevin Freeman 

Sampled: 

Received: 

Reported: 

1/30/97 

1/31/97 

2J2S/9114:40 

BTEX pe r EPA Method 8020A 

Nor th Creek Analytical - Por t land 

Analyte 

Batch Dale Date Surrogate Reporting 

Number Prepared Analyzed Limits Limit Result Units Notes* 

MW-8 

Benzene 

Toluene 

Etfaylbenzene 

Xylenes (totol) 

0270102 2/6/91 

P70I469-OI 

2/6/97 I.OO 

t.OO 

1.00 

2.00 

Water 

134 ug/l 

3.48 

37.8 

107 

Surrogate: 4-BFB 

MW-10 

Benzene 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogaie: 4-BFB 

M W - Z l 

Benzene 

Toluene 

Ethylbenzene 

Xylenes (total) 

75.0-120 

0270092 2/5/97 

P701469-02 

2/5/97 

75.0-120 

P70t469.«3 

0270092 2/5/57 2/5/97 

0.500 

0.500 

0.500 

I.OO 

117 

5.05 

0.647 

ND 

1.03 

% 

Water 

ug/l 

0.500 

0.500 

0.500 

1.00 

95.6 % 

W a t e r 

N D ug/l 

N D 

N D 

N D 

Surrogate : 4-BFB 

M W - 2 2 

Benzene 

To luene 

E thy lbenzene 

Xylenes ( tatol) 

0270150 2/7/97 

75.0-120 

P7D1469-04 

2/7/97 50.0 

50.0 

50.0 

too 

90.6 % 

W a t e r 

2130 ug/l 

3650 

4680 

14400 

Surrogate : 4-BFB 

MW-26 

Benzene 

Toluene 

Ethylbenz«ne 

Xylenes (total) 

tt 

0270150 2/7/97 

75.0-120 

P701469-05 

2/7/97 

101 % 

Water 

1.00 

I.OO 

I.OO 

2.00 

0.500 

0.500 

0.500 

1.73 

2.00 

9.18 

8.66-

101 

ND 

ND 

ND 

ug/l 

-
" 
« 
% 

W a t e r 

ug/l 

" 
• 

Surrogaie : 4-BFB 

M W . 2 8 

Benzene 

Toluene 

Ethylbenzene 

75.0-120 

0270102 2/6/97 

P701469-06 

2/6/97 

Noith Creek Analytical, Inc. *Refer to end of repor t for lext of notes emd definitions. 

l oyCt t an 
18939 izom Avenue N.E., Suite 101. Boinell.WA 98011-9508 
East 11115 Monlgomery. Suiie 8, Spokane, WA 99206-4776 
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i NORTH 

ANALYTICAL 
Errvironmentai Laboratory Senices 

BOTHELL . (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

[Pacific Environmental Group - OR 
7320 S.W. Hunzikcr, Suite 320 
iPortland, OR 97223 

Project: 
ProjectNumber: 
Project Manager: 

GATX-WILLBRIDGE 

nOf-003.2B 
Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/30/97 
1/31/97 
2/28/97 14:40 

BTEX pe r EPA Method 8020A 
Nor th Creek Analytical - Por t land 

Analyte 

Batch Date Date Surrogate Reporting 
NumbCT Prepared Analyzed Limits Limit Result Units Notes* 

MW-28 fcontinued) 

Xylenes (total) 
Surrogate: 4-BFB 

MW-31 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: 4-SFB 

lMW-32 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

P701469-06 

0270102 2/6/97 2/6/97 

75.0-120 

P701469-07 
0270092 2/5/97 2/6/97 

75.0-120 

P701469-08 
0270092 2/5/97 2/6/97 

1.00 ND 

0.500 
0.500 
0.500 

1.00 

117 

ND 
ND 
ND 
ND 

Water 
ug/l _ 
% 

Water 
ug/l 

0.500 
0.500 
0.500 

1.00 

90.0 

ND 
ND 
ND 
ND 

% 

Water 

UgA 

Surrogaie: 4-BFB 

MW-33 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Surrogate: 4-BFB 

MW-36 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

75.0-120 

0270092 2/5/97 
P701469-09 

2/6/97 

75.0-120 

P70t469-10 
0270092 2/5/97 2/6/97 

0.500 
0500 
0.500 

1.00 

S6.2 

ND 
ND 
ND 
ND 

% 

Water 

ug/i 

0.500 
0.500 
0500 

1.00 

87.0 

ND 
ND 
ND 
ND 

% 

Water 

ug/l 

Surrogate: 4-BFB 

MW-37 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

75.0-120 

P701469-11 
0270102 2/6/97 2/6/97 5.00 

5.00 
5.00 
10.0 

854 

697 
56.7 
12.6 
49.6 

% 

Water 
UgA 

Surrogate: 4-SFB 75.0-120 120 % 

North Creek Analytical, Inc. *Refer lo end ofreportfor text ofnoles and definitions. 

18939 I20m Avenue N.E.. Suite 101, Bolhell, WA 98011-9508 
East 11115 Montgomery. Suite B. Spoliane, WA 99206-4776 Page 3 of 23 
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i NORTH 

-ANALYTICAL 
Environment Lat30tatory Sendees 

BOTHELL • (206) 481-9200 - FAX 485-2992 
SPOKANE • (509)924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunzikcr, Suite 320 
Portland. OR 97223 

Project: 
Project Number: 

Project Manager. 

GATX-WILLBRIDGE 
I I05-003.2B 

Kevin Freeman 

Sampled: 
Received: 

Reported; 

1/30/97 
1/31/97 
2C8/97 14:40 

BTEX per EPA Method 8020A 
North Creek Analytical - Portland 

Analyte 
Batch Date Date Surrogate Reporting 
Number Prepaied Analyzed Limits Limit Resuh Units Notes* 

MW-D 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

0270092 

" 
-
" 
" 

2/5/97 

« 
i t 

" 
t t 

P701469-12 

2/6/97 
H 

" 
" 

75.0-/20 

0.500 
0.500 
0.500 

I.OO 

ND 
ND 
ND 
ND 

85.2 

Water 

ug/l 
tt 

" 
" 
% Surrogate: 4-BFB 

North Creek Analytical, Inc. 'Refer lo end ofreportfor lext ofnoles and definilions. 

Joy Chan^Priojcct^anagcr A 
18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508 
East n 115 Montgomery. Suite 8, Spokane, WA 99206-4776 Pagc 4 of 23 

COPPOR00006036 



i NORTH 

ANALYTICAL 
Environments Leitoratory Semitxs 

BOTHELL 
SPOKAME 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker. Suite 320 
Portland, OR 97223 

Project: 
Project Number 

Project Manager 

GATX-WILLBRIDGE 

1I05-003.2B 
Kevin Freeman 

Sampled: 
Received: 

Reported: 

1/30/97 
1/31/97 

i n m i 14:40 

Total Meta ls pe r EPA 6000/7000 Series Methods 
Nor th Creek Analytical - Por t land 

/Vnalyte 
Batch Date Date Specific Reporting 
Number Prepared Analyzed Method Limit Result Units Notes* 

MW-8 
Arsenic 
Barium 

Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

MW-10 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

MW-21 
Arsenic 
Bariuro 

Cadmiuni 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

MW-22 

Arsenic 
Bariuin 

Cadmium 
Chromium 
U a d 

Setenium 
Silver 
Mercury 

0270224 2/11/97 

0270176 2/10/97 

0270224 2/11/97 

0270176 2/10/97 

0270224 2/11/97 

0270176 2/10/97 

0270224 2/11/97 

0270176 2/10/97 

2/12/97 
" 
" 
2/14/97 
2/12/97 

" 
2/19/97 
2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P701469-02 
2/12/97 

" 
-
2/24/97 
2/14/97 
2/I2AI7 
2/19/97 
2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P701469-03 
2/12/97 

" 
•• 
2/24/97 
2/14/97 
2/12/97 
2/19/97 
2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

E P A 7 4 7 0 A 

P70I469-04 

2/12/97 

" 
" 
2a4l97 
2/14/97 

2/12/97 

2/19/97 

2/10/97 

EPA 602O 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

0.00100 

0.00200 

0.00100 

0.00100 

O.OOIOO 

O.OOIOO 

0.00100 

0.000200 

0.00100 

0.00200 

OOOIOO 

OOOIOO 

OOOIOO 

OOOIOO 

0.00100 

0.000200 

O.OOIOO 

0.00200 

0.00100 

O.OOIOO 

0.00100 

OOOIOO 

O.OOIOO 

O.00O2OO 

OOOIOO 

000200 
OOOIOO 

O.OOIOO 

OOOIOO 

OOOIOO 

O.OOIOO 

O.00O2O0 

0.00152 

0.0180 

ND 
ND 

O.0OI7I 

ND 
ND 
ND 

0.00987 

0.0413 

ND 
ND 

O.O02O2 

ND 
ND 
ND 

0.00255 

0.198 

ND 
0.00116 

0.00153 

ND 
ND 
ND 

0.0896 

0.166 
ND 

0.00204 

0.00742 

0.00175 
ND 
ND 

mg/l 
It 

M 

N 

tt 

" 
-
" 

Water 
mg/l 
M 

" 
tT 

" 
m 

" 
*• 

Water 
mg/l 

" 
" 
" 
" 
" 
" 
•* 

Water 
mg/l 
' • 

» 
" 
" 
" 
M 

" 

'Refer lo end of report for text ofnoles and definitions. North Creek Analytical, Inc. 

Joy C h a n g / ' P r t j e ^ Ivlanager > ^ 
18939 I201h Avenue N.E.. Suite lOt, Bolhell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-477G Pagc 5 of 23 
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N O R T H 
C R E E K 

A ANALYTICAL 
Environmental Laboratory Setvitxs 

BOTHELL - (206)481-9200 - FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Environraental Group - OR 
7320 S.W. Hunzikcr, Suite 320 

Portland, OR 97223 

Project: 
Project Number: 

Project Manager; 

GATX-WILLBRIDGE 

1105-003.2B 
Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/30/97 

1/31/97 
T l i m i 14:40 

Total Metals pe r EPA 6000/7000 Series Methods 
North Creek Analytical - Por t land 

Analyte 
Batch Date Date Specific Reporting 

Number Prepared Analyzed Method Limit Result Units Notes* 

MW-26 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

MW-28 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

MW-3t 
Arsenic 
Barium 

Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

MW-32 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Merctuy 

0270224 2/11/97 

0270176 2/10/97 

0270224 2/11/97 

0270176 2/10/97 

0270224 2/11/97 

0270176 2/10/97 

0270224 2/11/97 

0270176 2/10/97 

F7014 
2/12/97 

" 
" 
2/24/97 
2/14/97 
2/12/97 
2/19/97 
2/10/97 

69-05 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P701469-06 
2/12/97 

<• 
" 
2A24/97 
2/14/97 
2/12/97 
2/19/97 
2/10/97 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P70I469-07 
2/12/97 

" 
-
n 

" 
•' 
2/19/97 
2/10/97 

EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

EPA 7470A 

P701469-08 

2/12/97 

-
" 
" 
t» 

n 

2/19/97 
2/10/97 

EPA 6020 

EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

0.00100 
000200 
O.OOIOO 

O.OOIOO 

O.OOIOO 

0.00100 

0.00100 

O.0OO200 

0.00100 

0.00200 

O.OOIOO 

0.00100 

O.OOIOO 

OOOIOO 

O.OOIOO 

0.000200 

OOOIOO 

000200 
0.00100 

O.OOIOO 

O.OOIOO 

O.OOIOO 

0.00100 

C.000200 

OOOIOO 

0,00200 

0.00100 

O.OOIOO 

OOOIOO 

0,00100 

0.00100 

0.000200 

0.0413 

0.0718 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
0.00667 

ND 
ND 

0.00147 

ND 
ND 
ND 

0.00630 

0.0192 

ND 
ND 
ND 
ND 
ND 

ND 

ND 
0.00391 

ND 
0.00337 

0.00166 

ND 
ND 
ND 

W a t e r 

mg/l 

" 
" 
" 
" 
" 
" 
** 

W a t e r 

mg/l 

" 
" 
-
" 
n 

•• 
** 

W a t e r 

mg/l 

" 
" 
" 
" 
" 
" 
" 

W a t e r 

mg/I 

" 
» 
" 
n 

t l 

" 
" 

North Creek Analytical , Inc. * Refer lo end o f report f o r text ofnoles a n d definitions. 

18939 120U1 Avenue N.E.. Suite 101, Bothell, WA 98011-9508 
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i N O R T H 

s ANALYTICAL 
Environmental Laboratory Services 

BOTHELL - (206)481-9200 • FAX 485-2992 
SPOKANE - (509) 924-9200 - FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

jPacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 
[Portland, OR 97223 

Project: 

Project Number: 
Project Manager 

GATX-WILLBRIDGE 
II05-003.2B 

Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/30/97 
1/31/97 

2/28/97 14:40 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Por t l and 

/\nalyte 

Batch Date Date Specific 
Number Prepared Analyzed Method 

Reporting 

Limit Result Units Notes* 

MW-33 
Arsenic 
Barium 
Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Mercury 

M W - 3 6 

Arsen ic 

B a r i u m 

Cadmium 

C b r o m i u m 

Lead 

Selenium 

Silver 

Mercury 

M W - 3 7 

Arsenic 
Barium 
Cadmium 

C h r o m i u m 

Lead 

Selenium 

Silver 

Mercury 

MW-P 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 

Silver 
Mercury 

0270224 2/11/97 

0270176 2/10/97 

0270224 2/11/97 

0270176 2/10/97 

0270224 2/11/97 

0270176 J/IO/97 

0270224 2/11/97 

0270176 2/10/97 

P701469-09 

2/12/97 

2/19/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P701469-10 

2/12/97 

• 
-
' 
n 

' 
2/19/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EI'A 6020 

EPA 7470A 

P701469-11 

2/12/97 

-
-
" 
" 
" 
2/19/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P701469-12 

2/12/97 

« 
-
2/24/97 

2/12/97 

-
2/24/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

O.OOIOO 

0.00200 

0.00100 

OOOIOO 

0.00100 

0.00100 

0.00100 

0.000200 

0.00100 

0.00200 

O.OOIOO 

0.00100 

0.00100 

O.OOIOO 

O.OOIOO 

0000200 

O.OOIOO 

000200 
O.OOIOO 

OOOIOO 

OOOIOO 

OOOIOO 

OOOIOO 

0.000200 

O.OOIOO 

000200 
0.00100 
OOOIOO 

O.OOIOO 

O.OOIOO 

0.00100 

0.000400 

0.00497 

0.0421 

ND 
ND 
ND 
ND 
ND 
ND 

0.00153 

0.0412 

ND 
0.00236 

0.00511 

ND 
ND 
ND 

0.0245 

0.0459 

ND 
0.00182 

ND 
ND 
ND 
ND 

0.131 
0.749 

ND 

0.00663 
0.00378 
0.00121 

ND 
0.000660 

Water 
mg/l 

» 
-
n 

n 

" 
" 
" 

Wafer 
mg/l 
M 

-
" 
' 
-
" 
•* 

Water 
mg/l 

» 
-
" 
-
" 
" 
'• 

Water 
mg/l 

" 
" 
" 
" 
" 
" 
" 

North Creek /Vnalytical, Inc. 'Refer to end ofreporifor text ofnoles and definilions. 

Joy Chang, Bf oj^ct l^anager 
18939 120lh Avenue N.E., Suite 101, Bothell. WA 98011-9508 
Easl 11115 t̂ lOHloomery, Suite B. Spokane. WA 99205-4776 Page 7 of 23 
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N O R T H 

i ANALYTICAL 
Environmental Laboratory Serwces 

BOTHELL • (206)481-9200 • FAX 485-2992 

SPOKANE • (509) 924-9200 • FAX 924-9290 
PORTLAND « (503) 643-9200 - FAX 644-2202 

[Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 
IPortland, OR 97223 

Projecl: 

ProjectNumber: 
Project Manager: 

GATX-WILLBRIDGE 
1IO5-003.2B 
Kevin Freeman 

Sampled: 
Received: 
Reporled: 

1/30/97 
I/3I/97 
2/28/97 14:40 

Dissolved M e t a b per EPA 6000/7000 Series Methods 
North Creek Analytical - Port land 

JAnalyte 
Batch Date Dale Specific 

Number Prepared Analyzed Method 
Reporting 

Limit Result Units Notes* 

MW-10 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

IVlW-32 
Aisenic 
Barium 
Cadmium 
Cbromium 

Lead 
Selenium 
Silver 
Mercury 

MW-33 
Arsenic 
Barium 

Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

0270298 

" 
" 
" 
" 
" 
-
0270178 

0270298 

-
-
-
-
" 
» 
0270178 

0270298 

" 
" 
" 
" 
i» 

" 
0270178 

2/14/97 
" 
-
" 
" 
-
" 
2/10/97 

2/14/97 
-
" 
-
-
" 
" 
2/10/97 

2/14/97 

" 
" 
" 
" 
" 
" 
2/10/97 

P701469-02 
2/16/97 

-
t t 

-
" 
- • 
2/18/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P701469-08 

2/16/97 

" 
•• 
" 
" 
" 
2/18/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P701469-09 

2/16/97 

-
" 
" 
•• 

" 
2/18/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

0.00100 

O.O020O 

0.00100 

0.00100 

0.00100 

O.OOIOO 

O.OOIOO 

0.000200 

O.OOIOO 

0.00200 

O.OOIOO 

O.OOIOO 

0.00100 

0.00100 

0.00100 

0.000200 

O.OOIOO 

0.00200 

0.00100 

O.OOIOO 

OOOIOO 

OOOIOO 

O.OOIOO 

0.000200 

0.00976 
0.0342 

ND 

ND 
ND 
ND 
ND 

ND 

ND 
0.00218 

ND 
0.00317 

ND 
ND 
ND 

0.000240 

0.00292 
0.0255 

ND 
ND 
ND 
ND 
ND 

ND 

Water 
mg/l 

" 
-
" 
" 
t l 

" 
" 

Water 
mg/l 

" 
" 
" 
" 
" 
" 
" 

Water 
mg/l 

" 
*• 
» 
" 
" 
" 
M 

North Creek Analytical, Inc. 'Refer lo end of re/tort for lext ofnoles and definilions. 

C X \ 

Joy Chang, P/ojdct Manager y>^ 
18939 120lh Avenue N.E., Suite 101. Bothell. WA 98011-9508 
East 11115 Montgomery, Suite 6, Spokane. WA 99206-4776 Page 8 of 23 
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mNORTH 

ANALYTICAL 
Environmental Laboratory Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206) 481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmenta! Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project 
ProjectNumber. 

Project Manager: 

GATX-WILLBRIDGE 
1I05-003.2B 
Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/30/97 
1/31/97 

2/28/97 14:40 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Analyte 

MW-8 
Accnaphihene 
Acenaphthylene 
/Vnthracene 
Benzo (a) anthracene 
Benzo (a) pyrcne 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) Iluoranthene 
Chrysene 

Dibenzo (a,h) anlhracaic 

Fluoranthene 
Fluorene 
tadeno (1,2,3-cd) pyrene 
Napbthaiene 
Phenanthrene 
Pyrene 
Surrogate: 2-Fluorobiphenyl 

Surrogaie: Nilrobenzene-dS 
Surrogate: p-Terphenyl-dl4 

MW-10 

Acenaphthene 
Acenaphthylene 
/Vnthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) nuoranthene 
Chrysene 

Dibenzo (aji) anthracene 

Fluoranthene 
Fluorene 

Indeno (1,2,3-cd) pyrene 

Naphthalene 
Phenanthrene 
Pyrcne 

Surrogate: 2-Fluorobipheriyl 

Batch 
Number 

0270110 

" 
" 
n 

" 
" 
" 
" 
'• 
r* 

" 
" 
" 
" 
" 
" 
t t 

" 
" 

0270110 

-
" 
" 
" 
" 
" 
" 
" 
" 
n 

" 
•* 
" 
" 
" 

Date 
Prepared 

2/6/97 
• • 

" 
" 
" 
" 
-
•• 

•' 
" 
" 
" 
" 
•• 
" 
" 
» 
" 
" 

2/6/97 
w 

" 
" 
" 
H 

M 

" 
" 
" 
1. 

" 
-
-
" 
" 

Date Surrogate 
Analyzed Limits 

P701469-01 

2/11/97 
rt 

" 
" 
M 

» 
" 
" 
" 
" 
" 
" 
" 
-
-
" 

43.0-116 
35.0-114 
33.0-141 

P701469-02 
2/11/97 

-
" 
" 
" 
" 
" 
" 
" 
" 
» 
" 
" 
•• 
'• 
" 

43.0-116 

Reporting 
Limit 

0.100 
0.100 

OIOO 
0.100 
O.IOO 
O.IOO 
O.IOO 
O.IOO 
0,100 
0.20O 

O.IOO 
0.100 
O.IOO 
0.100 
O.IOO 
O.IOO 

O.IOO 
O.IOO 
O.IOO 

O.IOO 
0.100 

O.IOO 
0.100 
0.100 

0.100 
0.2OO 

0.100 
O.IOO 

0.100 

0.100 
0.100 
0-100 

Result 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.11 
ND 
ND 

55.9 
53.8 
67.8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

57.6 

Units 

Water 

ug/l 

" 
« 
" 
I t 

" 
" 
" 
I t 

" 
" 
" 
" 
" 
" 
" 
% 
t t 

r t 

Water 
ug/l 

" 
" 
" 
•• 
" 
" 
" 
" 
" 
" 
" 
H 

" 
" 
" 
% 

Notcs» 

North Creek Analytical, Inc. 'Refer lo end ofreportfor text of notes and definitions. 

lay ChangTPlojcj'flManagetA' 
18939 12Cth Avenue N.E.. Swte 101. BolhelL WA 98011-9508 
East 11115 Montgomety. Suite 8, Spokane, WA 99206 4776 Page 9 of 23 
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m NORTH 

^ANALYTICAL 
Environmental Laboratory Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 

7320 S.W. Hunziker , Suite 320 

[Portland, OR 9 7 2 2 3 

Project: 

Project Number : 

Project Manager: 

GATX-WILLBRIDGE 

II05-O03.2B 

Kevin Freeman 

Sampled: 

Received: 

Reported; 

1/30/97 

1/31/97 

2/28/97 14:40 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Analyte 

M W - 1 0 ( con t inued) 

Surrogate : Nitrobenzene-dS 

Surrogate : pt-Terpherryt-dl 4 

AfW-21 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (ghi) petylene 

Benzo (k) fluoranthene 

Cho 'sene 

Dibenzo (a,h) anthracene 

Fluoranthene 

Ftuorene 

Indeno (1,2,3-cd) pyrcne 

Naphthalene 

Phenanthrene 

Pyrene 

Sur roga te : 2-Fluorobiphenyl 

Surrogate : Nitrobenzene-dS 

Surrogate : p -Terpheny l -d l4 

M W - 2 2 

A c e n a p b t h e n e 

Acenaphthylene 

Anthracene 

Benzo (a) a.".thracene 

Benzo (a) pyrcne 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

Chrysene 

Dibenzo (a,h) anlhracene 

Fluoranthene 

F luorene 

Indeoo (1,2,3-cd) pyrene 

Batch 

Number 

0270II0 
Tt 

0270110 

" 

" 
" 
» 
r t 

I t 

" 
" 
t l 

" 
" 

" 

" 
" 
" 

" 
" 
" 

0270110 

" 
" 
" 
" 

" 
" 
n 

n 

-
-
" 

Date 

Prepared 

2/6/97 

" 

2/6/97 

" 
t t 

I t 

" 

" 
t l 

" 
I t 

-
» 
" 

" 

" 
» 
" 

" 
t t 

" 

2/6/97 

« 
" 
" 
" 
I t 

M 

n 

M 

" 
" 
" 

Date 

Analyzed 

SuiTOgate 

Limits 

P70I469-02 

2/11/97 

'* 

35.0-114 

33.0-141 

P701469-O3 

2/11/97 
H 

n 

-
" 

" 
" 

" 
" 
" 
" 
" 
n 

I t 

I t 

" 
t f 

' 
" 

43.0-116 

35.0-114 

33.0-141 

P701469-04 

2/11/97 

•• 
p 

" 
t t 

«t 

n 

" 
M 

" 
-
tr 

I t 

Reporting 

Limit 

OIOO 

0.100 

O.IOO 

aioo 
OIOO 

OIOO 

O.IOO 

0.100 

O.IOO 

0.200 

OIOO 

OIOO 

0.100 

O.IOO 

O.IOO 

0.100 

0.100 

0.100 

0.100 

O.IOO 

O.IOO 

0.100 

0.100 

O.IOO 

0.100 

0.200 

OIOO 

O.IOO 

0.100 

ResuU 

61.0 
76.3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

J7.2 
(JO. 2 

75.0 

0.298 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

, ND 
0.456 

ND 

Units 

Water 

% 
" 

Water 

ug/l 
" 

" 
" 
" 

" 
" 

" 
" 
" 
" 
-

" 

" 
" 
" 

% 
m 

a 

Water 

ug/l 
I t 

I t 

II 

» 

» 
" 

" 
-
• 

•1 

" 

Notes* 

North Creek Analytical, Inc. 'Refer to end ofreportfor text of notes and defmitions. 

18939 1201h Avenue N.E., suite 101, Boihell, WA 98D11-9508 
East 11115 Montgomefy. Suite B, Spokane, WA 99206-4776 Page 10 of 23 
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i NORTH 

i ANALYTICAL 
Environmental Laboratoty Sel^dces 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

[Pacific Environmental Group - OR 

[7320 S.W. Hunzikcr, Sui te 320 

[Portland. OR 97223 

Projeci: 

Project Numben 

Project Manager: 

GATX-WILLBRJDGE 

1I05-003.2B 

Kevin Freeman 

Sampled: 

Received: 

Reported: 

1/30/97 

1/31/97 

2/28/97 14:40 

Polynuciear Aromatic CompouDds per EPA 8270M-SIIVI 

North Creek Analytical - Portland 

Analyte 

M W - 2 2 (con t inued) 

N a p h t h a l e n e 

P b e n a n t h r e n e 

Pyrcne 

Surrogate : 2-Fluorobiphertyl 

Surrogate : Nitrobenzene-dS 

Surrogate : / f -Terphenyl-dl4 

M W - 2 6 

A c e n a p h t h e n e 

Acenaphthylene 

A n t h r a c e n e 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

(Thiysene 

Dibenzo (a,h) anthracene 

F l u o r a n t h e n e 

F luorene 

Indeno (1,2,3-cd) pyrcne 

N a p h t h a l e n e 

P h e n a n t h r e n e 

Py rene 

Surrogate : 2-Fluorohiphenyl 

Surrogate : Nitrobenzene-eiS 

Surrogate : p -Terphenyl -d l 4 

M W - 2 8 

A c e n a p h t h e n e 

Acenaphthylene 

A n t h r a c e n e 

Benzo (a ) a o t h r a c e n c 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (ghi) petylene 

Benzo (k) fiuoranthene 

C h r y s e n e 

Batch 

Number 

0270110 

" 
" 
» 
-
" 

0270110 

" 
" 
-
-
• 
I t 

n 

" 
" 
I t 

-
II 

» 
" 
" 
" 
" 
" 

0270110 

" 
" 
" 
I t 

f 

" 
" 
I t 

Date 

Prepared 

2/6/97 
t l 

" 
" 
" 
" 

2/6/97 

" 
" 
• • 

" 
" 
" 
" 
" 
" 
" 
• • 

" 
" 
" 
M 

" 
I t 

t t 

2/6/97 
t t 

« 
t t 

n 

Tf 

-
I t 

Date 

Analyzed 

Surrogate 

Limits 

P701469-04 

2/18/97 

2/11/97 

" 
" 
2/14/97 

2/11/97 

43.0-116 

35.0-114 

33.0-141 

P701469-05 

2/11/97 
t t 

" 
" 
" 
" 
" 
I t 

" 
" 
" 
" 
•• 
I I 

I t 

" 
" 
>t 

t r 

43.0-116 

35.0-114 

33.0-141 

P701469-06 

2/18/97 

" 
I t 

" 
» 
" 
" 
I I 

" 

Reporting 

Limit 

10.0 

O.IOO 

0.100 

0.100 

OIOO 

0.100 

0.100 

0.100 

OIOO 

0.100 

0.100 

0.100 

0.200 

O.IOO 

0.100 

O.IOO 

0.100 

0100 
0.100 

0.200 
0200 

0.200 
0-200 

0200 
0200 

0200 
0.200 
0.200 

Result 

352 
0058 

ND 

60.6 
79.2 
64.8 

1.77 

ND 
0.175 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.299 
1.68 
ND 

8.77 

1.36 
0.183 
64.0 

66.5 

72.9 

0.756 

ND 
0.502 

0.220 

ND 
ND 
ND 
ND 

0.517 

Units 

W a t e r 

ug/l 

" 
" 
% 
-
" 

W a t e r 

ug/l 

" 
" 
-
-
" 
" 
•• 

" 
-
" 
" 
-
" 
" 
" 
% 
" 
** 

W a t e r 

ug/l 
•• 

" 
" 
-
•• 

" 
•• 

" 

Notes* 1 

2 

North Creek AnaJytical, Inc. 'Refer 10 e n d of repetrt f o r text ofnoles a n d defmitions. 

/ ^ - N . 
Joy Charfg,! Project ManagdT 

18939 120th Avenue N.E., Suile 101. Bolhell, WA 98011-9508 
Easl 11115 Momgomery. Suite B, Spokane, WA 99206-4776 Page 11 of 23 
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mNORTH 

A ANALYTICAL 
Envimnmental Labtsratory Semices 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-92Q0 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

[Portland, OR 97223 

Project: GATX-WILLBRIE>GE 
ProjcctNumber 1I05-003.2B 

Project Manager Kevin Freeman 

Sampled: 
Received: 

Reported: 

1/30/97 

I/3I/97 
2/28/97 14:40 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

[Analyte 

MW-28 (continaed) 
Dit>enzo (a.h) anthraxxne 
FluorBnthene 
Fltiorene 
Indeno (1,2,3-cd) pyrcne 

Naphthalene 
nienanthrene 

Pyrene 
Surrogate: 2-Fluorobiphenyl 
Surrogate: Nitrobenzene-dS 
Surrogaie: p-Terphenyl-d 14 

MW-31 
Acenaphtheoe 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Ruorene 
Indeno (1,2,3-cd) pyrcne 
Naphthalene 
PheDantbrene 
Pyrene 

Surrogate: 2-Fluorobiphenyt 
Surrogate: Nitrobenzene-dS 
Surrogaie: p-Terphenyl-d 14 

MW-32 
Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 

Batch 
Number 

0270110 
X 

I t 

I t 

" 
" 
" 
" 
" 
" 

0270110 

" 
" 
" 
" 
" 
I t 

I t 

" 
" 
" 
t l 

" 
" 
I t 

t t 

" 
" 
" 

0270110 

•' 
-
-

Date 
Prepared 

2 /6W 

" 
" 
" 
" 
" 
-
" 
" 
" 

2/6/97 

" 
" 
" 
•' 
•' 
" 
" 
" 
" 
-
I t 

" 
" 
" 
" 
t t 

" 
" 

2/6/97 

" 
-
" 

Date 
Analyzed 

Surrogate 
Limits 

P701469-06 
2/18/97 

" 
" 
n 

•* 
" 
" 
" 
" 
" 

43.0-116 
35.0-114 
33.0-141 

P701469-07 
2/11/97 

" 
" 
-
•• 
" 
" 
" 
-
-
H 

-
-
2/14/97 
2/11/97 

" 
" 
t t 

" 

43.0-116 
35.0-114 
33.0-141 

P701469-08 

2/14/97 
" 
» 
" 

Reporting 

Limit 

0.400 
0.200 
0-200 

0-20O 
0.400 
0-200 
0.20O 

OIOO 
0.100 
0.100 
O-lOO 
O.IOO 
O.IOO 
O.IOO 

O.IOO 
O.IOO 
0.200 

OIOO 
OIOO 
O.IOO 
0.400 
OIOO 
OIOO 

0.100 

0.100 
0.100 
O.IOO 
OIOO 

Result 

ND 
0344 

2.10 

ND 
ND 
1.74 

0.850 
81.4 
85.2 
89.4 

0.651 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
1.65 
ND 
ND 

0J56 

7>ro 
63.1 

70.8 
72.5 

ND 
ND 

ND 
ND 
ND 

Units 

Water 

ug/l 

" 
" 
" 
" 
« 
" 
% 
" 
" 

Water 
ug/l 

" 
" 
" 
" 
" 
" 
" 
I t 

" 
" 
" 
" 
I t 

" 
" 
% 
" 
M 

Wafer 

ug/l 
" 
" 
-
M 

Notes* 

2 

1 

North Oeek Analytical, Inc. 'Refer to end ofreportfor text of notes and liefinitions. 

Joy Chi 
18939 120th Averiue M.E.. Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 9920B-4776 
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i NORTH 

ANALYTICAL 
Errvinonmental Laboratory Sendees 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE - (509) 924-9200 » FAX 924-9290 

PORTLAND . (503) 643-9200 • FAX 644-2202 

[Pacific Environmental Group - OR 

7320 S.W. Hunnker , Suite 320 

IPortland, OR 97223 

Project: GATX-WILLBRIDGE 

Projcc tNumber . 1105-003.2B 

Project Manager; Kevin Freeman 

Sampled: 

Received: 

Reported: 

1/30/97 

1/31/97 

2/28/97 14:40 

Polynuciear Aromatic Compounds per EPA 8270M-SIIVI 
North Creek Analytical T Portland 

Analyte 

M W - 3 2 (cont inued) 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

Chtysenc 

Dihenzo (a,h) anthracene 

Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrcne 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate : 2-Fluorobiphenyl 

Surrogate : Nitrobenzene-dS 

Surrogaie : p-Terphenyl-d 14 

M W - 3 3 

Acenaphthene 

A(«naphthylere 

Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrene 

Benzo (b) fluoianthene 

Benzo (ghi) pe rykne 

Benzo (k) fluoranihene 

Chrysene 

Dibenzo (a,h) anthracene 

Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrcne 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogaie : 2-Fluorobiplienyl 

Surrogate : Nitrobenzene-dS 

Surrogaie : p-Terpkenyl-dl 4 

M W - 3 6 

Acenaphthene 

Batch 

N u m b e r 

0270110 

" 
. n 

" 
•• 

" 
" 
" 
" 
" 
" 
t t 

" 
" 

0270110 
t l 

" 
" 
" 
" 
" 
t t 

" 
" 
" 
-
" 
" 
" 
" 
• 
• 
t t 

0270110 

Date 

Prepared 

2/6/97 

" 
I t 

M 

" 
-
-
" 
" 
" 
W 

" 
" 
" 

2/6/97 

" 
I t 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
M 

N 

» 
" 
" 
" 

2/6/97 

Date 

Analyzed 

Surrogate 

Limits 

P701469-08 

2/14/97 

" 
I t 

*• 
" 
-
-
M 

• • 

" 
" 
t r 

t t 

" 

43.0-116 

35.0-114 

33.0-141 

P701469-09 

2/14/97 

" 
" 
" 
" 
" 
-
" 
" 
" 
" 
" 
" 
-
" 
" 
t . 

-
" 

43.0-116 

35.0-114 

33.0-141 

P701469-I0 

2/11/97 

Reporting 

Limit 

0.100 

0.100 

OIOO 

0.100 

0.200 

OIOO 

OIOO 

OIOO 

0.100 

O.IOO 

O-IOO 

0-100 

O.IOO 

O.IOO 

O.IOO 

0.100 

0.100 

O.IOO 

OIOO 

0.100 

0.200 

0.100 

OIOO 

0100 
0100 
O.IOO 

0.100 

0.100 

Resuk 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

453 
44.5 

72.9 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
54 .7 

55.1 

72.0 

ND 

Units 

W a t e r 

ug/l 

% 
" 
" 

W a t e r 

ug/I 

" 
" 
" 
" 
" 
" 
" 
" 
-
-
» 
" 
" 
" 
I I 

% 
n 

" 

W a t e r 

ug/l 

Notes* 

North Creek /Analytical, Inc. 'Refer to end o f repor t fo r text o fno les a n d liefinitions. 

Joy C h a n g ^ P f o j c o t M a n a g c r V ^ 
18939 i20th Avenue N.E.. Suite 101, Bolhell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 Page 13 of 23 
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i NORTH 

ANALYTICAL 
Envtronmental Labotatoty Setvices 

BOTHELL - (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

ll>acific Environmcntai Group - O R 

7320 S.W. Hunzikcr, Suite 320 

Portland, OR 97223 

Project: 

Project N u m b e r 

Project M a n a g e r 

GATX-WII J J3RIDGE 

I I05-003.2B 

Kevin Freeman 

Sampled: 1/30/97 

Received: 1/31/97 

Reported: 2 / 2 W 1 1 4 : 4 Q 

Polynaclear Aromatic Compounds per EPA 82701VI-S11VI 
North Creek Analytical - Portland 

|/Uialyte 

M W - 3 6 ( con t inued l 

Acenaphthylene 

Anthracene 

Benzo (a) anlhracene 

Benzo (a) pyrcne 

Benzo (b) fluoranthene 

Benzo (ghi) peiylene 

Benzo (k) fluoranthene 

Chrysene 

Diberao (a,h) anthracene 

Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrene 

Naphthalene 

P h e n a n t h r e n e 

Pyrene 

Surrogate : 2-Fluorobiphenyl 

Surrogaie : Nilrobenzene-dS 

Sur roga ie : / t -Terphenyl-dl4 

M W - 3 7 

A c e n a p h t h e n e 

Acenaphthylene 

Anthracene 

Beixzo (a) anlhracene 

Benzo (a) pyrene 

Benzo (b) fluotanthene 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

Chrysene 

Dibenzo (a,h) an th ra r« te 

F l u o r a n t h e n e 

F luo rene 

Indeno (1,2,3-cd) pyrene 

Naphthalene 

P b e n a n t h r e n e 

P y r e n e 

Sur roga te : 2-Fluorobiphenyl 

Sur roga te : Nilrobenzene-dS 

Batch 

Number 

0270110 

" 
I t 

•• 

" 
-
-
t t 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

0270110 

" 
" 
-
-
" 
" 
-
" 
" 
I t 

I t 

w 

" 
• 

K 

n 

I t 

Date 

Prepared 

2/6/97 

" 
" 
" 
" 
M 

t t 

t t 

I t 

" 
" 
" 
" 
» 
" 
" 
" 
t . 

2/6/97 

" 
'• 
I t 

" 
" 
" 
" 
" 
t t 

H 

" 
" 
" 
I t 

" 
•» 

I t 

Dale 

Analyzed 

Surrogate 

Limils 

P701469-I0 

2/11/97 

" 
I t 

I t 

" 
" 
" 
" 
" 
" 
" 
t t 

" 
M 

f t 

" 
" 
t 

43.0-116 

3 SO-114 

33.0-141 

P70I469-11 

2/18/97 

" 
2/11/97 

-
I t 

" 
" 
" 
-
•• 
» 
2/18/97 

2/11/97 

2/18/97 

2/11/97 

" 
2/18/97 

2/11/97 

43.0-116 

35.0-114 

Rcporting 

Limit 

O.IOO 

O.IOO 

0.100 

0.100 

O.IOO 

O.IOO 

OIOO 

O.IOO 

0.200 

O.IOO 

O.IOO 

O.IOO 

O.IOO 

OIOO 

O.IOO 

0.200 

0200 

0.100 
OIOO 
0.100 
0.100 

0.100 
O.IOO 

OIOO 

0.200 

O.IOO 

0.200 

OIOO 

0.500 

0.100 

0.100 

Result 

ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.105 

ND 
551 
51 .7 

82.2 

0.751 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

0.102 

1.21 

ND 

ND 
0.156 

0.166 

54 .7 

71.2 

Units 

W a t e r 

ug/I 

" 
" 
" 
" 
'* 
" 
•• 

" 
I t 

" 
" 
" 
H 

" 
% 
•• 
" 

W a t e r 

ug/I 
I t 

" 
-
" 
" 
t t 

I t 

" 
" 
" 
" 
" 
" 
t t 

« 
% 
f t 

Notes* 1 

I 
I 

I 

1 

North Creek Analytical, Inc. 'Refer lo end o f repor t fo r text ofnoles a n d definilions. 

Joy Change 
18939 120th Avenue N.E. Suite 101, BotheB, WA 98011-950B 
East 11115 Montgomery, Suite B, Spotene, WA 99206-4776 
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Pi N O R T H 
C R E E K 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE - (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Paciflc Environmental Group - OR 
7320 S.W. Hunzikcr, Suite 320 

Portland. OR 97223 

Project: GATX-WILLBRIDGE 

ProjectNumber 1105-003,28 

Project Managen Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/30/97 
1/31/97 
2/28/97 14:40 

Polynuciear Aromat ic Compounds pe r EPA 8270M-SIM 

Nor th Creek Analytical - Por t land 

Analyte 

MW-37 (continued) 

Batch 
Numl>eT 

Date 
Prepared 

Date Surrogate 

Analyzed Limits 

P701469-11 

Reporting 
Limit Resuh Units 

Water 

Notes* 

Surrogate: /t-Terphenyl-dl 4 

MW-D 
Acenaphthene 
Acenaphthylene 
/Anthracene 
Benzo (a) anthracene 
Beiuo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) peiylenc 
Benzo (k) fluoranthene 
Chiysenc 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

0270110 2/6/97 2/11/97 33.0-141 

P701469-12 
0270110 2/6/97 2/14/97 

80.9 

43.0-116 
35.0-114 
33.0-141 

0.100 

O.IOO 
0.100 
0.100 
OIOO 
O.IOO 

OIOO 
O.IOO 
O.IOO 
0.200 
O.IOO 
O.IOO 
O.IOO 
OIOO 

. OIOO 
0.100 

ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

61.4 

581 
81.8 

Water 

ug/l 

Surrogaie: 2-Fiuorobiphenyl 
Surrogate: Nitrobenzene-dS 
Surrogate: p-Terphenyl-d 14 

% 

North Creek Analytical, Inc. 'Refer to end ofreportfor lexl ofnoles arui definilions. 

18939 1201h Avenue N.E.. Suite 101. Bothell, WA 98011 -9508 
East 11115 Montgomery, Suite B, Spokane, WA 99205-4776 Pagc 15 of 23 
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i NORTH 

i ANALYTICAL 
Environmental Laboratory Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

« FAX 485-2992 

• FAX 924-9290 

• FAX 644-2202 

iPaciflc Environmental Group - OR 
7320 S.W. Hunzikcr, Suite 320 
Portland, OR 97223 

Project: 

Project Number: 
Project Manager. 

GATX-WILLBRIDGE 
)!05-003.2B 
Kevin Freeman 

Sampled; 

Received; 
Reported: 

1/30/97 
1/31/97 
2/28/97 14:40 

I ^ f "BI EXlper EPAlMlethod 8020A/Quality Control" 
North Creek Analytjcal^-PortlandJ ji^ 

Analyte 

Dale Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limil % Notes* 

Batch: 0270092 
Blank 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Surretgate: 4-BFB 

Date Prepared: 2/5/97 

0270092-BLKI 
2/5/97 

50.0 

ND 
ND 
ND 
ND 

Extraction Method: EPA 5030 

ug/l 

44.8 

0.500 
0500 
0.500 

I.OO 
75.0-120 89.6 

LCS 

Benzene 
Toluene 
Ethyibenzcne 
Xylenes (total) 

0270092-BS2 
2/5/97 20.0 

20-0 
20.0 
60.0 

20.3 
20.4 
20.5 
62.2 

ug/l 67.0-130 
75.0-126 
76.0-124 
75.0-126 

101 
102 
103 
104 

Surrogaie: 4-BFB 50.0 47.2 75 0-120 94.4 

Matrix Spike 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

0270092-MSl 
2/5/97 20.0 

20.0 

20.0 

60.0 

P701469-09 
ND 
ND 
ND 
ND 

19.1 
IS.8 
18-8 
56.6 

ug/l 67.0-130 95.5 
75-0-126 94.0 
76.0-124 94.0 
75.0-126 94 J 

Swrogaie: 4-BFB 50.0 46.6 7S.0-120 93.2 

Matrix Soike Dup 
Benzene 
Toluene 
Ediylbenzene 
Xylenes (total) 

0270092-MSDI P701469-09 
2/5/97 2O0 ND 18-7 

20.0 ND 18-7 
20.0 ND 18.9 
60.0 ND 56.5 

ug/l 07.0-130 93.5 13.0 2.12 
75-0-126 93.5 13.0 0.533 
76.0-J 24 94.5 15.0 0.531 
75.0-126 94.2 13.0 0.106 

Surrogate: 4-BFB 50.0 46.5 75.0-120 93.0 

Batch: 0270102 
Blank 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

Date Prepared: 2/6/97 
0270102-BLKl 
2/6/97 

50.0 58.7 

Extract ion Method: EPA 5030 

ND 
ND 

ND 
ND 

ug/l 
It 

-
-

0.500 

0.500 

O.SOO 

1.00 

75.0-120 117 

LCS 

Benzene 
0270102-BSl 
2/6/97 20.0 20.8 ug/l 67.0-130 104 

North Creek Analytical, Inc. 'Refer lo end ofreporifor lext ofnoles and defimtions. 

18939 120th Avenue N E., Suite 101. Boitiell, WA 98011-9508 
East 11115 Muiilyorneiy, Suite B. Spol<ane. WA 99206-4776 
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N O R T H 
C R E E K 

^ANALYTICAL 
Environmental Laboratory Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker. Suilc 320 
Portland, OR 97223 

Analyte 

LCS (continued) 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

Batch: 0270150 
Blank 

Benzene 
Tolueoe 
Ethylbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

LCS 
Benzene 
Toluene 
Elhylbenzene 
Xylenes (total) 

Project: 
Project Number 

Project Manager 

GATX-WILLBRIDGE 
I105-0O3.2B 
Kevin Freeman 

Date Spike 
Analyzed Level 

0270102-BSl 
2/6/97 20.0 

20.0 
60.0 
50.0 

Date Prepared: 2/7/97 
0270150-BLKl 
2/7/97 

50.0 

0270150-BS2 
2/7/97 20.0 

2O0 
20.0 
60.0 

Sample 
Result 

d^Qt ta l i l 
aI&3P6rtl 

QC 
Result 

20.0 
20.1 
60.3 
52.9 

ND 
ND 
ND 
ND 

46.4 

20-3 
20,1 
20.5 
61.1 

ty.Gdnl 
and • 

Units 

ug/l 
t i 

«4 

Sampled: 1/30/97 

Received: I/3I/97 

Reported: 2/28/97 14:40 

w>i5^||[g|:^:;:^ir 

Reporting Limit 
Recov, Limits 

75.0-126 
76.0-124 
75.0-126 

Rccov. RPD RPD 
% Limit % Notes* 

100 
101 
100 

750-120 106 

Extraction Method: EPA 5030 

ug/l 0500 

0.500 
0300 

I.OO 

ug/l 

75.0-120 

67.0-130 
75.0-126 
76.0-124 
75.0-126 

92.8 

101 
101 
103 
102 

Surrogate: 4-BFB 50.0 50.8 75.0-120 102 

North Creeic Analytical, Inc. 'Refer to end ofreportfor text of notes and definitions. 

18939 120th Avenua N.E., Suite 101, BottieU. WA 98011-9508 
East 11115 Montgomefy. Suite B. SptMiane. WA 99206-4776 Page 17 o f 23 
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m NORTH 

ANALYTICAL 
Environmental Latxiratoiy Services 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE * (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Paciiic Environmental Group - OR 

7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project: 

Project Number : 

Project M a n a g e r 

GATX-WILLBRIDGE 

II05-O03.2B 

Kevin Freeman 

Sampled: 

Received; 

Reported: 

1/30/97 

I /3 I /97 

2/28/97 14:40 

~Tl5?fll1iWetklfjiirF*iS^OO/7000]Senes>Iethods^^ "" 
^̂ ^_^ ^^ Korth yrgch AMj;ry*fc?l"J*g'11?"'^. " -t t-* " 1 

Analyte 

Date Spike Sample 

Analyzed Level Resull 

QC R e p o r t i n g Limit Rccov. RPD RPD 

Result Unhs Recov. Limits % Limit % Notes" 

Batch : 0270176 

Blank 

Mercury 

D a t e P r e p a r e d : Z/IO/97 

0 2 7 0 1 7 6 - B L K l 

2/10/97 

Ext rac t ion M e t h o d : Meta l s 

ND mg/l 0.000200 

L C S 

Mercury 

Dupl ica te 

Mercury 

M a t r i x Spike 

Mercury 

Mat r ix Spike 

Mercury 

B a t t h : 0270224 

Blank 

Aisenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

LCS 

Arsenic 

Barium 

Cadniium 

Chromium 

Lead 

Selenium 

Silver 

Duplicate 

Arsenic 

Barium 

Cadmium 

0270176-BSl 

2/10/97 0.00500 

0270176-DUPl P701462-13 

2/10/97 ND 

0270176-MSl P701462-13 

2/10/97 0.00500 

0.00510 mg/l 80.0-120 102 

0270176-MS2 P701469-07 

2/10/97 0.OO50O ND 

Date Prepared: 2/11/97 

0270224-BLKl 

ND 

2/12/97 

" 
" 
2/14/97 

2/12/97 

2/19/97 

0270224-BSl 

2/12/97 

" 
" 
2/14/97 

2/12/97 
t t 

2/19/97 

0.100 

0.100 

O.IOO 

OIOO 

O.IOO 

0.100 

0.0500 

0270224-DUPl P70I469-01 

2/12/97 

" 
t t 

0.00152 

0.0180 

ND 

ND 

ND 

ND 

ND 

ND 

rsD 
ND 

O0987 

O.IOO 

0.101 

0.106 

0.102 

00979 

0.0551 

0.00143 

0.0175 

ND 

mg/l 20.0 

ND 0 0 0 5 2 0 mg/l 75.0-125 104 

0.00550 mg/l 75.0-125 110 

Extrac t ion M e t h o d : E P A 200/3005 

mg/I 

mg/l 

mg/l 

O.OO10O 

0.00200 

0.00100 

0.00100 

0.00100 

OOOIOO 

0.00100 

80.0-120 

80.0-120 

80.0-120 

80.0-120 

80.0-120 

75-0-115 

80.0-120 

98.7 

IOO 

IOl 

106 

102 

97.9 

110 

20.0 

20.0 

20.0 

6.10 

2.82 

North Creek Analytical, Inc. 

Joy Char*^ f roJMt ManW^r 

'Refer to end o f repor t fo r text o f notes and definitions. 
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i NORTH 

i ANALYTICAL 
Environmental Labotatoty Setvices 

BOTHELL -
SPOKANE m 

PORTLAND • 

(206)481-9200 • FAX 485-2992 
(509) 924-9200 - FAX 924-9290 
(503) 643-9200 • FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 
[Portland, OR 97223 

Projeci: GATX-WILLBRIDGE 
Project Number: 1105-O03.2B 

Project Manager: Kevin Freeman 

Sampled: 1/30/97 
Received: 1/31/97 ' 

Reported: 2/28/97 14:40 

p ^ ^ „ , ..,W"%->ir '..^.r'„- ''%' •" *Iotal Nietals p e r £ P A 6000/7000Jit^isTvl^ihodS!ftftaiit:^^^^ 

Analyte 
Date 
Analyzed 

Spike Sample QC Reporting Limit Rccov, RPD RPD 
Level Result Result Units Recov. Limits % Limit % Notes* 

Duplicate fcontinued) 
Chromium 
Lead 
Selenium 
Silver 

Matrix Spike 
Arsenic 

Barium 
Cadmium 
Chromium 
Lead 
Seleniuni 
Silver 

Matrix Spike 
Arsenic 
Barium 
Cjidmium 
Chromium 
Lead 
Selenium 
Silver 

0270224-DUPl P701469-01 

2/14/97 
2/12/97 
" 
2/19/97 

ND 
0.00171 

ND 
ND 

0270224-MSl P701469-01 
2/12/97 

-
" 
2/24/97 
2/12/97 

" 
2/19/97 

0.100 
O.IOO 
O.IOO 
0.100 
0.100 
OIOO 

0,0500 

0.00152 
0.0180 

ND 
ND 

0.00171 

ND 
ND 

0270224-MS2 P701469-11 
2/12/97 
n 

" 
" 
-
" 
2/24/97 

O.IOO 
OIOO 
O.IOO 
0.100 

o.too 
0.100 

0.0500 

0.0245 
0-0459 

ND 
0.00182 

ND 
NT) 
ND 

ND 
0-00164 

ND 

ND 

0.0993 
0-117 
0.102 
O.IOI 
O.IOO 

0.0946 
0.0557 

0.121 
OI48 

0.0985 
O0988 

0.101 
0.0935 
O0482 

mg/l 

rag/l 

mg/l 

75.0-125 
75.0-125 
75.0-125 

75.0-125 
75.0-125 
75.0-125 
75.0-125 

75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 

97.8 
99.0 
102 
101 

9 8 J 
94.6 
111 

96.5 
102 

98.5 
97.0 
101 

93.5 
96.4 

20.0 
20.0 
20.0 

20.0 

4.18 

North Creek Anafytical, Inc. 'Refer ro end ofreportfor text ofnoles and definilions. 

18939 120th Avenue N.E , Suite 101, Balhetl, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane. WA 99205-4776 Pagc 19 of 23 
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i NORTH 
CREEK 

i ANALYTICAL 
Environmental Laboralory Services 

BOTHELL 

SPOKANE 

PORTLAND 

(206) 481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 

FAX 924-9290 

FAX 644-2202 

Pacific Environmental Group - OR 
17320 S.W. HunzTker, Suite 320 

Portland, OR 97223 

Project: GATX-WILLBRIDGE 
Project Numben I I05-003.2B 

Project Manager; Kevin Freeman 

Sampled: 
Received; 

Reported: 

1/30/97 
1/31/97 
2/28/97 14:40 

%4JiiK'^w^--'e^''?'=nr-^''-"""•••- - DEsoJveiTMetafe p e i F £ p 5 ; S 6 8 0 ? 7 P 5 ^ r i 5 T ^ e t t i o 3 3 ' Q u a l i ' ^ G o n t r o l u ' " ' j . -v ^.JJTII '.i T^M:^ 
Nortll Cf^:'* Xfi^lytical = Rdrtfand; •! . P a J ; 

/Vnalyte 

Date Spike Sample QC Reporting Umit Rccov, RPD RPD 

Analyzed Level Result Result Units Rccov. Limits % Limit % Notes' 

Batch; 0270178 
Blank 
Mercury 

LCS 
Mercury 

Duplicate 

Mercury 

Matrix Spike 
Mercury 

Batch: 027029S 
Blank 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

LCS 

Aisenic 
Barium 
Cadmium 
Chromimn 
Lead 
Selenium 
Silver 

Duplicafe 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 

Pate Prepared: 2/10/97 
0270178-BLKl 
2/10/97 

0270178-BSl 
2/10/97 0.00500 

0270178-DUPl 
2/10/97 

P701419-0I 
0,000230 

0270178-MSl P701419-01 
2/10/97 0.00500 O.O00230 

Date Prepared: 2/14/97 
0270298-BLKl 
2/16/97 

2/18/97 

0270298-BSl 

2/16/97 ND 
0.0210 

ND 
ND 
ND 
ND 

ND 

0-00510 

0-000320 

0.00580 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

2/16/97 

-
" 
« 
" 
" 
2/18/97 

0.100 
O.IOO 

aioo 
0.100 

o.ioo 
O.IOO 

0.0500 

0270298-DUPl P702I26-0I 

O0987 
0.0895 

0-0948 
O095I 
0.0896 

0.0984 
0.0558 

ND 
O0217 

ND 
ND 
ND 
ND 

Extraction Method: Metals 

mg/l 0.000200 

mg/l 

mg/l 

8O0-I20 102 

200 32.7 

mg/l 75.0-125 111 

Extract ion Method: EPA 200/3005 

mg/l 

mg/l 

mg/l 

O.OOIOO 

0.00200 

0.00100 

0.00100 

O.OOIOO 

0.00100 

0.00100 

80.0-120 

80.0-120 

80.0-120 

80.0-120 

80.0-120 

75.0-125 

80.0-120 

98.7 

89.5 

94.8 

95.1 

89.6 
98.4 

112 

20.0 
20.0 
20.0 
2O0 
20.0 
20.0 

3.28 

North Creek Analytical, Inc. 'Refer lo end ofreporifor text of notes cmd definitions. 

Joy Charf'gAPi 
18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Monlgotnery, Suite 8, Spokane, WA 99205-4776 Page 20 of 23 
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i NORTH 

ANALYTICAL 
Environmental Laborato iy Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Envirorunottal Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project: GATX-WILLBRIDGE 

ProjectNumber 1105-003.28 
Project Manager Kevin Freeman 

Sampled; 

Received: 
Reported: 

1/30/97 
I/3I/97 

2/28/97 14:40 

\A^, '^ im'f^ i :mmMM^i^y- •: -. ' D i s s o i y S H M e S B j > i i T i P A . 0 ( M I / ^ ^ :^.siii;pK=§=iSj?i|!UKlSEP 

Analyte 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
/Analyzed Level Result Result Units Rccov. Limits % Limit % Notes* 

Duplicate (continuedl 

Silver 
0270298-DUPl 
2/18/97 

P702126-01 

ND ND mg/l 20.0 

Matrix Spike 
Arsenic 
Barium 
Cadmium 
Chiomium 
Lead 
Selenium 
Silver 

Mat r i x Spike 

Arsenic 

Barium 
tl^admium 
Chromium 
Lead 

Selenium 
Silver 

0270298-MSI P702126-01 

2/16/97 

" 
" 
" 
" 
" 
2/18/97 

OIOO 
OIOO 
0.100 

OIOO 
0.100 
OIOO 

0.0500 

ND 
0.0210 

ND 
ND 
ND 

ND 
ND 

0270298-MS2 P702006-01 
2/16/97 

-
-
" 
-
-
2/18/97 

0.100 
OIOO 
0.100 
0.100 
O.IOO 
O.IOO 

0.0500 

0.00626 
0.0455 

ND 
ND 
ND 
ND 
ND 

0.104 
O.I 17 

0.0975 
0.104 

0.0932 
0.0985 

0.0559 

0.106 
0.129 

0.0895 
0.0982 
00839 
O0957 
00556 

mg/l 

mg/l 

75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 

75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 

104 

96.0 

97.5 
104 

93.2 
98.5 
112 

99.7 

83.5 
89.5 
98-2 

83.9 
9S.7 
111 

North Creek Analytical, Inc. 'liefer lo end ofreportfor lexl ofnoles and definitions. 

18939 120th Avenue N.E., Suite 101, Bolhell, WA 98CI1-S508 
Easi 11115 Momgomery, Suite 6, Spokane, WA 99206-4776 Page 21 0123 
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^ N O R T H 

A ANALYTICAL 
Environmental Laboratory Setvices 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 

(509) 924-9200 

(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

[Pacific Environmental Group - O R Project: 

7320 S.W. Hunzikcr, Sui te 320 

IPortland, OK 97223 

l^i~. •;:':; : ' : j3v;;sn::. ;i;^!. " 

lAnalyte 

Ba tch : 0270110 

Blank 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a) anthracene 

Benzo (a) pyrcne 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

Chrysene 

Dibenzo (a,h) anthracene 

Fluoranthene 

Fluorene 

Indeno (1,2,3-cd) pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate: 2-Fluorobiphenyl 

Surrogaie: Nitrobenzene-dS 

Surrogate : p -Terpheny l -d l4 

LCS 
Acenaphthylene 

Benzo (k) fluoranthene 

Pyrene 

Surrogaie : 2-Fluorobiphenyl 

Surrogaie : Nilrobenzene-dS 

Surrogaie : p -Terphenyl -d l 4 

L C S D u p 

Acenaphthylene 

Benzo (k) fluoranthene 

Pyrcne 

Project N u m b e r 

Project Manager: 

GATX-WILLBRIDGE 
1105-003.2B 

Kevin Freeman 

jPolynucIes( r -Arqinat icGomp«qMn^^^^^ 

•̂  ;/JMi?ssg?£|§^:'rtM"S?:iNb 

Date Spike 

Analyzed Level 

Date P r e p a r e d : 2/6/97 

0270110-BLKl 

2/11/97 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
-
" 
" 
" 
" 

2.50 
2.50 
2.50 

0270110-BSl 
2/11/97 5.01 

5.01 
5.01 
2.50 
2.50 
2.50 

0270110-BSDI 
2/11/97 5.01 

5.01 

5.01 

Sampled: 

Received: 

Reported: 

S;«2TOMSIIV5l/QuaIify Contror 

£!ek%*nal]rticBi:i'Pdrtliiifdr-. 

Sample QC 
Result Result 

ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.45 

1.45 

2 1 3 

3.30 

5.12 

4.50 

1.34 

1.35 

1.79 

4.12 

5.62 

5.27 

Units 

•iJ J 1 - i s 3 

R e p o r t i n g Limit 

Recov, Limits 

s-*j r -

Recov-

% 

1/30/97 

1/31/97 

2/28/9714:40 j 

' ^ t -» 

- ' > "r, 

RPD 
Limit 

Extrac t ion Method : EPA 3S10/600 Series 

ug/l 

" 
• 

N 

M 

" 
" 
" 
H 

" 
" 
" 
I I 

" 
" 
" 
" 
" 
" 

Ug/I 

" 
" 
" 
" 
" 

Ug/I 

" 
" 

0.100 

O.IOO 

0.100 

0.100 

O.IOO 

O.IOO 

0.100 

0.100 

0.100 

0.200 

0.100 

O.IOO 

O.IOO 

0.100 

O.IOO 

0.100 

43.0-116 

35.0-114 

33.0-141 

50.0-150 

500-150 

50-0-150 

43.0-116 

35.0-114 

33.0-141 

50-0-150 

50-0-150 

500-150 

58.0 

58.0 

85.2 

65.9 

102 
89-8 

53.6 

54.0 

71.6 

82.2 

112 

105 

60.0 
60.0 
60.0 

JtF • - J < 
•v». r L > • , ' , 1 

RPD 1 

% Notes*] 

22.0 

9.35 

15.6 

Surrogaie : 2-Fluorobiphenyl 

Surrogaie : Nilrobenzene-dS 

Surrogaie : p -Terpheny l -d l4 

2.50 

2.50 

2.50 

1.S6 

1.74 

1.99 

43.0-116 62.4 

35.0-114 69.6 

33.0-141 79.6 

North Creek Analytical, Inc. 'Refer to e n d o f report f o r lext ofnoles a n d definitions. 
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i NORTH 

A ANALYTICAL 
EndronmenteJ Latioratory Sendees 

BOTHELL - <206) 481-9200 - FAX 485-2992 
SPOKANE - (509) 924-9200 - FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Enviroamental Group - OR 
7320 S.W. Hunziker, Suite 320 
[Portland. OR 97223 

Projeci: 
Project Number: 

Project Manager: 

GATX-WILLBRIDGE 
1105-003.2B 

Kevin Freeman 

Sampled: 
Received: 

Reported: 

1/30/97 
1/31/97 

2/28/97 14:40 

Notes and Deflnitions 

n Note 

1 The reporting limit for this analyte was raised due to matrix interference. 

2 Reporting limits raised due to matrix interference. 

3 Analyses are not controlled on RPD values from sample concentrations less than 5 times the reporting limit. 

DET Analyte DETECTED 

ND Analyte NOT DETECTED at or above the reporting limil 

NR Not Reported 

dry Sample results reported on a dry weight basis 

Rccov. Recovery 

RPD Relative Percent Difference 

North Creek Analytical, Inc. 

Joy Chang, /*rojject Jf&nageoY 
18939 IZOth Avenue N.E,, Suite 101, Bolhell, WA 98011-9508 
East t i n s Montgomety, Suite B, Spokane. WA 99206-4776 
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(/•Q. 

? ^ ^ N O R T H 
L T V CREEK 
g ^ A N A L Y T I C A L 
• • • ^ • B l Bivlranmantal Laboiatoiy Ss/Wcss 

IH'W I20tli Avenue N.E,, Suite IOl. tli.ihell.WA 98011-9508 (006)481-9200 FA,X 485-2592 ̂  

l i iu! I l l 1.1 IvtiiiiluoiiKry..Suile B, S)iokaiie, WA W2064779 (3OT)M4-«>00 FAX924i^«00 _ 

940.1 S.W. Nimbus Avenue, Ceuvenon, OR »70Q8-7I.13 (50Jl64,V92CO FAX 644-2202 , 

CHAIN OF CUSTODY REPORT Work Order # 
I •p^--.-v.v--vivn,r.j...,^ •..i.,:-a:!.rmnyrf:m^y' 

REPORTTO; |p>r / 

AOORESS; P n r r / - |c^ Kl /•! <̂"-̂  j ^ 
T 

INVOICETO: 

rHONt: 63'-? d^'bO^-t 

PHOIECTNAME: '<r A T X ^ " ^O| ' l l b r / ' Jc i ' g 

PROIECT.SUMnP.R: I r 0 7 ) ~ ' ^ -)> "2. \ 5 

K,Rob^rk /T>^ /^^ , Cl^iO-A 
CLIEhTSAMPLB 

CDENnriCATlON 

SAMPUNG 

DATEmMS 

iiSjijiMNCASAMPLEIDv •, 

' ''-̂  ''̂ it-'tWfgiory (Jw Only) 

\o\^ <J.^%. J 
P.O. NUMDER: 

^^ir 
NCA OUOTC «: 

TURNAROUND REQUF.STln Business Days • 

Orgimic 4 InofjUnic Analyses Orsuoc a. [norxuuc Analyses 

MQHQTDHHS 
SiirkiaAJ 

HHHQg 
OTHER 

if.-'«r. 

• Tiimnniund Rrqunfl Ittt Ihitn stHiilartlfmy iirtttf Rush Cl\argrs. 

MATRIX 

IW.S,/». O) 

• OP 

CONTAINERS 

r̂ LO-y^ ^ l ^ y - y & m > ^ X ^ i -̂  niu^-/0 w i - : r : > i ; f i f •••• 
^ ±. ^ / ^ 

y m i O - ^ 1 > ^ • < 

O A I A : ) - ^ ' ? . :2i :?< >< 

y nUo~;: iC V. y ^ X 

-• '^^0-7$-- l8lii5^MlSi V X 
^ ' - ^ ' • 3 i »^!ii?'iii >c X ?< V 

, /r>jo-.3i!. : l 
tJ!^^l.-.x^ ^ 

: ^ 2< X 
^ X •>< 

i 
V Ik. 

,„ rvT^-3 '^ xi7<siy 
rfa^ — . ^ ^ . . ^ 

^ 

tlELINQUISHEDBYm,, RECEIVED DYi, 

pmhTTNAMK; m̂  TIME: l l l f p -U 
: : ^ ^ 

:/-.>-<': 

iVf/?- / / / T -

o 
o 
•D 
TJ 
O 
73 
o 
o 
o 
o 
at 
o 
cn 
a t 

RELlNqUISHED BYfl;,..,y<-V D . A T C / • ^ ^ - , ^ RECEIVED BV M 
PRIKT NA.MB: / /|.., . . ^ 5 ^ " ^ " f'''^''^ A2/-/9- TIMB: / 5 ~ y O jmL 
AOOmONAt REMARKS: 

I OF^i-

http://tli.ihell.WA


r?' 
r«->* NORTH 

CREEK 
ANALYTICAL 

Envlfonmentat Laboratoiy Servloes 
•-^^. f<- : r - •.- - .T-r; .-

IK'W 120th AvenueN.E., Suile 101, ftoihell. WA 98011-9508 (206)481.9200 FAX483.2992 _ 

IJuil 1II l,S Miinlguiwry,SuiK 0, Spoksne, WA 99206-4779 (309)924.9200 FAX924-9290 _ 

940.'iS.W.Nimbus Avenue. Btsivenon,OR 97008-71.12 (50.1)64.1.9200 FAX644-2202 

CHAIN OF CUSTODY REPORT Work Order # 
• • ' • ' " - ' • • ' • i " • I " ' y " ' -••,»!i.--ailft3>yr,M»-jiK.." 

KfiPORTTO: T ^ ^ 
ffltmoN: K'P.'J^VX SfSA 
ADDRESS: YCC ¥ \ ( X A ( ^ Ĵ  0 1 ^ 

mo^n 

PHONE: L ; g q - U 3 0 i 
PROJECT NAME: (3'J -̂T>< - U3? n \or-c^o,^. 
j:R.OJECT,'<UMaER: 1 I D S 0 Q 3 , ̂  "3 

••iAMPLEDBV •• K.T ôWĝ  hsQ"̂  / : ! , CJejand 
r U E N T SAMPLE 

mENTIFICATlON 

SAMPLING 

DATEA1ME %'mU(ii!r«lnry.UK:Oiil»Vi; t 

INVOICETO; f ^ C ' A f 

ATTrwioN: K g v ^ V / \ ' f^(e .& ri'-\(X^^ 

ADDRES.S: Co^'T'lc^Y^ '-^ 

NCA QUOTE »: 

TURNAROUND REQUEST ir Business Daj j ' 

Organic A Ifiofgan/c Analysca 

HBHHHH 
FufiIs A Hydrocarbon Analyses 

SHHQS 
OTHF.ft 

Sr^.ify: 

' TitrniiriHirtI Krquriw If 11 Ititjn stnnilartl may Incur fliish Charfix. 

MATIUX 

(W, S, A . O ' 

• OF 

CONTAINERS COMMENTS 

f n u j ' 9 1 - M^iM 
JiliMl^iii V ; ^ / • iZ 

rhL^-J) 1 ^ )< ^-^ V 
i^ii i i i^ 

i l l 

Plltr̂ ^gl 
^Ippr.lpll';' 

• m ^ ' } ^ • 

RELlNQUISHEpaYiij,. ... k i R J ^ . ^ /-y^-f.y 

PRINTNAME; \<i 'Ro\^j ' \<i^n TIME: / / / t 

o 
o 
T3 
O 
33 
o 
o 
o 
o 
o 
Ol 

RELlNOUtSHED B Y g n ^ j . . . 

_A^>^ TIME: / 53£> PRI.NT NAME: /^/^V? ^9^^-^^' -iUO- TIME! 

A O o m O N A L REMARKS: 

3 Z O F 2 _ 



N O R T H 

i ANALYTICAL 
Environmental Laboratory Services 

RECeiVED ^AR " 3 1S9? 

BOTHELL • (206)461-9200 • FAX 485-2992 
SPOKANE • (509)924-9200 • FAX 924-9290 

PORTLAND - (503) 643-9200 • FAX 644-2202 

Pacific Environmental Group - OR 
7320 S-W. Hunziker, Suite 320 
Portland, OR 97223 

Project: 
Project Number: 

F^ject Manager: 

UNOCAL #0608, Portland, OR 

1110-001-28 
Kevin Freeman 

Sampled: 

Received: 
Repotted: 

1/31/97 
2/3/97 

2/28/97 16:45 

ANALYTICAL REPORT FOR SAMPLES: 

Sample Description Laboratory Sample Number Sample Matrix Date Sampled 

U'5 

B-35 

U-3 

B-37 

B-18 

B-36 

B-35-D 

B-17 

U-2 

F702006-01 

P702006-02 

P702006-03 

P702OO6-O4 

P702OO6-O5 

P702OO6-06 

P702006-07 

P702006-08 

P7020O6-O9 

Water 

Water 

Water 

Waler 

Water 

Water 

Water 

Water 

Waler 

1/31/97 

1/31/97 

1/31/97 

1/31/97 

1/31/97 

1/31/97 

1/31/97 

1/31/97 

1/31/97 

North Creek Analytical, Inc. The results in this report apply to the samples analyzed in accordance -with the chain ofcusloeiy document. 
This analytical report must be repretduced in its entirefy. 

18939 120th Avenue N.E., Suite 101, Bottiell, WA 98011-9508 
Easl 11115 Montgomefy, Suite 8. Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OH 97008-7132 
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mNORTH 
' " CREEK 

i ANALYTICAL 
Environmental Lattoratory Sendees 

• BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND - (503) 643-9200 - FAX 544-2202 

Pacific Environmental Group - OR 

7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project; UNOCAL #0608, Portland, OR 
Project Number: 1110-001-2B 

Project Managen Kevin Freeman 

Sampled: 

Received: 
Reporled: 

1/31/97 
2/3/97 

T / i m i 16:45 

BTEX per EPA Method 8020A 
North Creek Analytical - Portland 

Analyte 

U S 
Benzene 
Toluene 
Ethyibenzcne 
Xylenes (total) 
Surrogate: 4-BFB 

B-35 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

U-3 
Benzene 
Toluene 
Elhylbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

B-37 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

B-18 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
SurrogeUe: 4-BFB 

B-36 

Benzene 
Toluene 
Ethylbenzene 

Batch 
Number 

0270233 
K 

• 

• 

" 

0270182 

-
H 

" 
t t 

0270129 

" 
" 
" 
" 

027O15I 

" 
" 
H 

" 

0270182 
m 

• 
N 

M 

027O15I 
• 

Date 
Prepared 

2/12/97 

" 
" 
" 
» 

2/10/97 

" 
" 
•* 
" 

2/6/97 

" 
" 
" 
" 

2r//97 

" 
-
" 
*• 

2/10/97 

•> 
" 
• t 

" 

2/7/97 
t . 

Date Surrogate 
AnalvKd Limits 

P702006-01 
2/12B1 

-
" 
t» 

75.0-120 

P702006-02 
2/10/97 
f 

* 
M 

75.0-/20 

P702006-4)3 
2/7/97 
M 

m 

" 
75.0-120 

P702006-04 

2n/9i 

-
" 
" 

75.0-120 

P7O20O6-O5 

2/10/97 
n 

" 
" 

75.0-120 

P7O20O6-O6 
2/7/97 

" 
K 

Reporting 
Limit 

0.500 
0.500 

0.500 
1.00 

1.00 
1.00 
1.00 
2.00 

0.500 
0.500 
0.500 

1.00 

0.500 

0.500 
0500 

1.00 

0.500 
0.500 

0.500 
1.00 

0.500 
0.500 
0.500 

Result 

ND 
ND 

ND 
ND 

94.8 

3 J 5 
3.81 

ND 
2.17 
85.2 

ND 

ND 
ND 
ND 

91.6 

ND 
ND 
ND 
ND 

105 

ND 
ND 
ND 
ND 

95.0 

ND 
ND 
ND 

Units 

Water 
ugfl 

• 
" 
" 
% 

Water 

ug/l 

" 
" 

% 

Water 
ug/l 

" 
• • 

" 
% 

Water 

ug/l 
" 
-
•* 
% 

Water 

ug/l 
H 

" 
•• 
% 

Water 
ug/l 

» 

Notes* 

1 

North Creek Analytical, Inc. 'Refer to end ofreportfor lexl ofnoles and definitions. 

18939 120th Avenue N.E., Suite 101. Bothell. WA 98011-9508 
East 11113 Montgomery, Suite B, Spokane, WA 99206-4/76 

94D5 S.W. Nimtius Averaie, Beavenon. OR 97008-7132 
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i NORTH 

-ANALYTICAL 
Environmental Laboratory Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project: 
Project Number: 

Project Managen 

UNOCAL #0608, Portland, OR 
I t 10-001-2B 
Kevin Freeman 

Sampled: 
Received: 

Reported: 

1/31/97 

2/3/97 
l a m i 16:45 

BTEX pe r EPA Method 8020A 
Nor th Creek Analytical - Por t land 

Surrogate: 4-BFB 75.0-120 99.6 % 

Analyte 

B-36 (continued) 
Xylenes (total) 

Batch 
Number 

0270151 

Date 
Prepared 

2/7/97 

Date Surrogaie 
Analyzed Limits 

P702006-06 
2/7/97 

Reporting 

Limit 

1.00 

Result 

ND 

Units 

Water 
ug/l 

Notes* 

B-35-D 
Benzene 
Toluene 
Ethyibenzcne 
Xylenes (total) 

P7020O6-O7 

0270182 2/10/97 2/10/97 1.00 
1.00 
1.00 
2.00 

3.87 
4.72 
ND 

2.73 

Water 

ug/I 

Surretgate: 4-BFB 

B-17 
Benzene 
Toluene 
Etbylbenzene 
Xylenes (total) 

75.0-120 

0270129 2/6/97 

P702006-08 
2/7/97 5.00 

5.00 
5.00 
10.0 

97.6 

280 
12.1 
9.69 
10.1 

% 

Water 

ug/l 

Surrogate: 4-BFB 

U-2 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

75.0-120 

0270129 2/6/97 
P702006-O9 

2/7/97 2.50 
2.50 
2.50 
5.00 

89.6 

8.91 
ND 

42.S 
ND 

% 

Water 
ug/l 

75.0-120 90.2 % 

North Creek Analytical, Inc. 'Refer to end ofreportfor text of notes and definitions. 

loy Chang,ft*r«ject Manager 1B93S 120th Avenue N.E., Suite 101. Bothell. WA 98011-9508 
East 11115 Montgomery. Suite 8, Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 

i ANALYTICAL 
Environmental Laboratory Sendees 

BOTHELL 
SPOKANE 

PORTLAND 

(205)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project; 
ProjectNumber: 

Project Manager: 

UNOCAL #0608, Portland, OR 
1U0-00I-2B 
Kevin Freeman 

Sampled: 

Received: 

Reported: 

1/31/97 

2/3/97 

2/28/97 16:45 

To ta l iMetals p e r fcfA 6000/7000 Series Methods 
Nor th Creek Analytical - Port land 

Analyte 

Batch Date Date Specific 
Number Prepared Aaalyzeei Method 

Reporting 

Limil Result Units Notes* 

U-S 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

B-35 
Arsenic 
Barium 
Cailmium 
Chromiuni 
Lead 
Seleniura 
Silver 
Mercury 

U-3 
Arseoic 
Barium 
Cadmium 
Chromium 
Lead 

Selenium 
Silver 
Mercury 

B-37 
Arsenic 
Barium 
Caxlmium 
Chromiuin 
Lead 
Selenium 
Silver 
Mercury 

0270248 2/12/97 

0270177 2/10/97 

0270248 2/12/97 

0270177 2/10/97 

0270248 2/12/97 

0270177 2/10/97 

0270248 2/12/97 

0270177 2/10/97 

P702006-OI 
2/13/97 

" 
-
" 
H 

" 
2/18/97 
2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P702006-02 
2/13/97 

" 
« 
" 
•* 
" 
T/imi 
2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

E P A 7 4 7 0 A 

P702006-fl3 

2/20/97 

" 
•< 

2/21/97 
m 

2/20/97 

2/24/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

F7020O6-O4 

2/13/97 

" 
" 
" 
•• 

" 
2/18/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA7470A 

0.00100 

0,00200 

O.OOIOO 

0.00100 

0.00100 

OOOIOO 

0.00100 

0.000200 

0.00100 

0.00200 

0.00100 

0.00100 

OOOIOO 

aooioo 
0.00100 

0.000200 

0.0100 

0.0200 

0.0100 

0.0100 

0.0500 

0.0100 

O.OIOO 

0.000300 

0.00100 

0.00200 

OOOIOO 

OOOIOO 

OOOIOO 

0.00100 

0.00100 

0.000200 

0.00830 

0.0498 

ND 
0.00353 

0.00220 

0.00133 

ND 
0.000280 

0.0398 

O.t 20 

ND 
0.00781 

0.0203 

0.00124 

0.00105 

ND 

0J19 
2.27 

0.0816 
2.41 
6.30 
ND 

ND 
0.00420 

0.0451 
0.0971 

ND 
0.00763 
0.00342 

ND 

ND 
ND 

Water 
mg/l 

" 
" 
-
-
-
-
" 

Water 
mg/l 

" 
n 

" 
tt 

" 
M 

•• 

Water 

mg/l 

" 
n 

n 

" 
" 
" 
H 

Water 
rag/l 

" 
" 
" 
rt 

-
•• 
N 

North Creek Analytical, Inc. 'Refer lo end ofreporifor lext ofnoles and definilions. 

18939 120th Avenue K.E., Suite 101, Bothell. WA 98011-9508 
East 11115 Montoomery. Suile B, Spokana. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OR 9/008-7132 
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i NORTH 

ANALYTICAL 
Environmental Laboratoiy Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

• FAX 485-2992 
« FAX 924-9290 
> FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project: UNOCAL #0608, Portland, OR 

Project Numben 1110-00I-2B 
Project Manager Kevin Freeman 

Sampled: 
Received: 

Reported: 

1/31/97 
2/3/97 
2,'28/97 16:45 

Total M e t a b per EPA 6000/7000 Series Methods 
North C r e e k Analytical - Por t laad 

Analyte 

Batch Date Date Specific Reporting 
Number Prepared Analyzed Method Limit Result Units Notes* 

B-18 
Arsenic 
Bariam 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

B-36 
Arseoic 

Barium 
Cadmium 
Cbromium 
Lead 
Selenium 
Silver 
Mercury 

B.3S-P 

Arsenic 

B a r i u m 

Cadmiiun 

C h r o m i u m 

Lead 

Selenium 

Silver 

Mercury 

B-17 

Arsen ic 

Ba r ium 

Cadmium 

C h r o m i u m 

Lead 

Selenium 

Silver 

Mercury 

0270248 2/12/97 

0270177 2/10/97 

0270248 2/12/97 

0270177 2/10/97 

0270248 2/12/97 

0270177 2/10/97 

0270248 2/12/97 

0270177 2/10/97 

P702006-05 

2/13/97 

» 
" 
» 
n 

»» 
2/18/97 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

F702006-06 

2/13/97 

-
•• 
" 
" 
" 
-
2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P702006-07 

2/13/97 

" 
" 
-
" 
» 
pt 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P702006-08 

2/13/97 

" 
" 
" 
II 

" 
" 
2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

O.OOIOO 

0.00200 

OOOIOO 

0.00100 

0.00100 

O.OOIOO 

0.00100 

0.000200 

0.00100 

O.0O20O 

0.00100 

OOOIOO 

O.OOIOO 

O.OOIOO 

O.OOIOO 

0.0OO2OO 

0.00100 

000200 
0.00100 
0.00100 
O.OOIOO 

O.OOIOO 

O.OOIOO 

0.000200 

0.00100 

0.OO200 

O.OOIOO 

O.OOIOO 

0.00100 

0.00100 

0.00100 

0.000200 

0.0138 
0.0732 

ND 
0.00469 
0.00452 

ND 
ND 

0.000250 

0.00382 

0.0449 
ND 

0.00644 
0.00354 

ND 
ND 
ND 

0.0410 

0.120 
ND 

0.00565 
0.0159 

ND 
ND 
ND 

0.0587 

0.125 
ND 

0.00862 
0.0284 

ND 

ND 
ND 

Water 

mg/l 
tt 

-
" 
t* 

' 
" 
" 

Water 
mg/l 

" 
t . 

-
-
-
" 
" 

Water 
mg/l 

" 
ta 

-
" 
" 
" 
" 

Water 

mg/l 

" 
" 
" 
" 
" 
" 
" 

North Creek Analytical, Inc. 'Refer lo end ofreporifor lexl ofnoles and definilions. 

18939 120th Avenue N.E., Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokarw, WA 99206-4776 
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m NORTH 

ANALYTICAL 
Envimnmental Lat/oiatoiy Services 

BOTHELL • (205)481-9200 • FAX 485-2992 
SPOKANE - (509)924-9200 • FAX 924-9290 

PORTLAND •• (503) 643-9200 - FAX 644-2202 

Pacific Environmental Group - OR 

7320 S.W. Hunzikcr, Suite 320 

Portland, OR 97223 

Project; 

Project Number. 

Project Manager; 

UNOCAL #0608, Portland, OR 

1I10-001-2B 

Kevin Freeman 

Sampled; 

Received: 

Reported: 

1/31/97 

2/3/97 

2/28/97 16:45 

Total Metals per EPA 6000/7000 Series Methods 

Nortb Creek Analytical - Portland 

Analyte 

Batch Date Date Specific Reporting 

Number Prepared Analyzed Method Limit Result Unils Notes* 

U-2 

Arsenic 

Bariuro 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Mercury 

0270248 2/12/97 

0270177 2/10/97 

P702006-09 

3/97 EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

0/97 EPA 7470A 

0.00100 

0.00200 

0,00100 

0.00100 

O.OOIOO 

OOOIOO 

0.00100 

0.000200 

0.OZ19 

0.0299 

ND 

0.00103 

0.00174 

ND 

ND 

ND 

W a t e r 

mgA 

" 
" 
m 

" 
" 
" 
" 

North Creek Analytical, Inc. 'Refer lo end ofreportfor lext ofnoles and definitions. 

18939120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
Easl 11115 Montgomery, Suite 8, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132 
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i N O R T H 
î i C R E E K 
J ANALYTICAL 

Enydronmental tsd3oratoiy Services 

BOTHELL . (206)481-9200 « FAX 485-2992 
SPOKANE • (509) 924-9200 - FAX 924-9290 

PORTLAND • (503) 643-9200 - FAX 644-2202 

jPacific Environmental Group - O R 

7320 S.W. Hunziker, Suite 320 

IPortland, OR 97223 

Project 

Project Numben 

Project Manager. 

UNOCAL #0608, Portland, OR 

n i O - 0 0 1 - 2 B 

Kevin Freeman 

Sampled; 

Received: 

Reported: 

1/31/97 

2/3/97 

2/28/97 16:45 

Dissolved Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Portland 

Analyte 
Batch Date Date Specific Reporting 
Number Prepared Analyzed Method Limit Result Units Notes* 

U-5 
Arsemc 
Barium 
Cadmium 
Chromimn 
Lead 
Selenium 
Silver 
Mercury 

B-17 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 

Seleniuni 
Silver 
Mercuiy 

U-2 

Arsenic 

Barium 
Cadmium 
Qiromiiim 
Lead 
Selenium 
Silver 
Mercury 

0270298 2/14/97 

0270310 2/17/97 

0270298 2/14/97 

0270310 2/17/97 

0270298 2/14/97 

0270310 2/17/97 

P702006-OI 

2/16/97 
H 

» 
»• 
-
«> 
2/1R/97 

2/17/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P702006-08 

2/16/97 

" 
" 
-
" 
'• 
2/18/97 

2/17/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P7O20O6-O9 

2/16/97 

" 
" 
" 
" 
-
2/18/97 

2/17/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

0.00100 

0.00200 

O.OOIOO 

O.OOIOO 

0.00100 

0.00100 

0.00100 

0.000200 

O.OOIOO 

000200 
O.OOIOO 

0.00100 

0.00100 

0,00100 

OOOIOO 

0,000200 

0.00100 

000200 

aooioo 
0.00100 

0.00100 

OOOIOO 

OOOIOO 

0.000200 

0.00626 

0.0455 

ND 
ND 
ND 
ND 
ND 
ND 

0.0558 

0.0730 

ND 
ND 

0.00191 

ND 
ND 
ND 

0.0207 

0.0240 

ND 

ND 
ND 
ND 
ND 
ND 

W a t e r 

mg/l 
n 

» 
•• 
tt 

" 
" 
" 

W a t e r 

mg/l 

" 
" 
-
" 
" 
" 
*• 

W a t e r 

mg/l 

" 
" 
" 
-
-
•• 
-

North Cicek Analytical, Inc. 'Refer to end ofreportfor text of notes and definilions. 

18939 120U1 Avenue N.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery. Suite B, Spokane, WA 99206-4 776 
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NORTH 

ANALYTICAL 
Environmental Laboratory Servkxs 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND * (503) 643-9200 - FAX 644-2202 

Pacific Enviromnental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project: UNOC/U. #0508. Portland, OR 
ProjectNumber: 11I0-00I-2B 
Projecl Manager: Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/31/97 
2/3/97 
2/28/97 16:45 

Polynuciear Aromat i c Compounds p e r EPA 8270M-SIM 
N o r t h Creek Analytical - Por t land 

Analyte 

Batch Date Date Surrogate Reporting 
Number Prepared Analyzed Lintils Limit Result Units Notes* 

U-S 
Acenaphthene 
Acenaphthylene 
Anthra cene 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Cbrysene 

Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno {1,2,3-cd) pyroie 
Naphthalene 
Phenanthrene 
Pyrene 

0270131 2/7/97 

r702QQ6-0I 
2/22/97 

2/21/97 

2/22/97 

2/21/97 

7/22/97 

2/21/97 

2/22/97 

" 
2/21/97 

43.0-116 

35.0-114 

33.0-141 

P702006-02 

I.OO 

I.OO 

0.100 

0.100 

0.100 

0.100 

0.100 

O.IOO 

O.IOO 

0.200 

O.IOO 

1.00 
O.IOO 

2.00 
O.IOO 
O.IOO 

2.50 
2.50 
2.50 
2.50 

O.IOO 
OIOO 
O.IOO 
0.100 

2.50 
0.200 

2,50 
2,50 

0.100 

5.00 

2.50 
2.50 

3.12 
ND 

1.43 
0.122 

ND 

ND 
ND 
ND 

0.287 
ND 

0.543 
7.73 
ND 
ND 

8.49 
0.672 
8 0 5 
108 

67.8 

13.6 
ND 

9.47 
4 J 8 

0.978 
1.47 

0.106 
1.17 
4.27 

ND 
27.4 
42.7 

0.144 

ND 
1 1 3 
12.8 

Water 
ug/l 

". 
" 
" 
" 
" 
tt 

" 
" 
H 

t . 

» 
t l 

" 
" 
" 
% 
" 

Water 

ug/I 
" 
" 
" 
" 
m 

-
-
" 
" 
" 
-
n 

" 
•* 
n 

Surrogate : 2-Fluorobiphenyl 

Surrogate : Nitrobenzene-dS 

Surrogaie : /t-Terphenyl-dl 4 

B-35 

A c e n a p h t h e n e 

Acenaphthylene 

A n t h r a c e n e 

Benzo (a ) iDtbracene 

Benzo (a) pyreoe 

Beozo (b) f luoran thene 

Benzo (gbi) perylene 

Benzo (k) fluorantbene 

Chrysene 
Dibenzo (a,h) anthracene 

F l u o r a n t h e n e 

Fluorene 
I n d e n o (1 ,23 -cd ) pyrene 

Naphthalene 

Phenanthrene 
P y r e n e 

0270131 2/7/97 2/22/97 

2/21/97 

2/22/97 

2/21/97 

2/22/97 

2/21/97 

2/22/97 

Sur roga te : 2-Fluorobiphenyl 43.0-116 80 .5 % 

North Creek Analytical, Inc. 'Refer to end o f r e p o r t f o r lext ofnoles a n d defirutions. 

Joy C h a n ^ P r ^ c i ^ ^ a n a ^ o ' 1B939 120th Avenue N.E.. Suite 101, Bolhell, WA 98011-9508 
East 11115 IVIontgomery, Suite B, Spokaiw, WA 99206-4776 

9405 S.W. tJimbus Avenue. Beaverton. OR 97008-7132 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Sendees 

BOTHEa • (206)481-9200 - FAX 485-2992 
SPOKANE • (509)924-9200 - FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Environmental Group - O R 

7320 S.W. Hunzikcr, Suile 320 

Portland, OR 97223 

Project: 

Project Number : 

Project Manager: 

UNOCAL #0608, Portland, OR 

111O-O01-2B 

Kevin Freeman 

Sampled: 

Received: 

Reported: 

1/31/97 

2/3/97 

2/28/97 16:45 

Polynuciear Aromatic Compounds per EPA &27fiM-SIM 
North Creek Analytical - Portland 

Analyle 

B-35 tcont inued) 

Surretgate: Nitrobenzene-eiS 

Siaretgate: p-Terphertyl-dl4 

U-3 
Acenaph thene 

Acenaphthylene 

A n t h r a c e n e 

Benzo (a) a n t h r a c e n e 

Benzo (a ) pyrcne 

Benzo (b) fluorantbene 

Benzo (gbi) perylene 

Benzo (k) fluoranthene 

Chrysene 

Dibenzo (a,h) a n t h r a c e n e 

F luo ran thene 

F luorene 

Indeno (lr2,3-cd) py reoe 

Naphthalene 

P h e n a n t h r e n e 

Pyrene 

Surretgate: 2-Fluorobiphenyi 

Surrogate : Nilrobenzene-dS 

Surrogate : p-Terphenyl-d 14 

B-37 

Acenapb thene 

Acenaphthylene 

Anthracene 

Benzo (a) anthiacene 

Benzo (a) pyrene 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 

Benzo (k) fluoranthene 

Chiysenc 

Dibenzo (aji) anthracene 

Fluoranthene 

Fluorene 

Indeno {1,2,3-cd) pyrene 

Batch 

Number 

0270131 

" 

0270131 

" 
" 
" 
" 
" 
1* 

-
" 
" 
" 
" 
" 
M 

" 
" 
l» 

' 
M 

0270131 

Date 

F'repared 

2/7/97 
f 

i n m 
" 
" 
" 
" 
" 
•• 
" 
" 
I I 

" 
l i 

" 
" 
" 
" 
t t 

t t 

t t 

2/7/97 

" 
" 
" 
" 
" 
" 
" 
" 
" 
» 
" 

Date 

Analyzed 

Surrogate 

Limits 

P7020O6-O2 

2/22/97 
I t 

35.0-114 

33 .0- /41 

P702006-03 

2/22/91 
t . 

-
" 
" 
M 

" 
" 
M 

" 
" 
" 
t t 

" 
** 
H 

« 
H 

r t 

43.0-116 

35.0-114 

33.0-141 

P7020064)4 

2/21/97 

" 
•• 
" 
" 
" 
•• 
" 
n 

•' 
" 
• • 

Reporting 

Limit 

OIOO 

OIOO 

OIOO 

0.100 

0.100 

OIOO 

O.IOO 

OIOO 

OIOO 

O200 

OIOO 

OIOO 

0.100 

0.200 

OIOO 

OIOO 

OIOO 

O.IOO 

0.100 

O.IOO 

O.IOO 

0.100 

0.100 

OIOO 

0.100 

0.200 

0.100 

0.100 

OIOO 

Result 

165 
103 

0.220 

ND 
0.155 

0.942 

1.24 

1.41 

1.21 

1.23 

1.20 

0.415 

1.84 

0.263 

l.IO 

ND 
0.881 

0.923 

51.3 

64.0 

53.0 

0.206 

ND 
ND 
ND 

ND 
ND 

0.105 

ND 
ND 
ND 
ND 
ND 
ND 

Units 

W a t e r 

% 

" 

W a t e r 

ug/l 

" 
" 
" 
" 
" 
-
n 

" 
" 
" 
" 
n 

" 
•* 
« 
% 
" 
" 

W a t e r 

ug/l 

" 
n 

" 
" 
" 
'* 
•• 
" 
" 
" 
'• 

Notes* 

3 

I 

North Creek Analytical, Inc. 'Refer to end ofreportfor text of notes and definilions. 

Soy Chang,, 
18939 120th Avenue N.E., Suite 101, Botheil. WA 93011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132 
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Mi N O R T H 
ll C R E E K 
A ANALYTICAL 

Environmental Latioratoiy Sendees 

BOTHELL 
SPOKANE 

PORTLAND 

(206) 481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

F'acific Environmenlal Group - OR 
7320 S.W. Hunzikcr, Suite 320 

Portland. OR 97223 

Project: 
Project Number 
Project Manager 

UNOCAL #0608, Portland, OR 
1110-00I-2B 
Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/31/97 

2/3/97 
2/28/97 16:45 

Polynuciear Aromatic Compounds per EPA 8270M-STM 
Nortb Creek Analytical - Portland 

/Vnalyte 

B-37 (continued) 
Naphthalene 
Phenanthrene 
Pyrene 
Surrogate: 2-Fluorcdtipkenyl 
Surrogaie: Nitrobenzene-dS 
Surrogate: [t-Terphenyl-dl4 

B-18 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzn (ghi) petylene 
Benzo (k) fluoranthene 
Chiysene 
Dibenzo (a,h) anlhracene 
Fluoranthene 
Ffnorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate: 2-Fluorobiphenyl 
Surrogate: Nitrobenzene-dS 
Surrogate: p-Terphenyl-dl4 

B-36 
Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo (a) anthracene 
Benzo (a) pyrcne 

Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo 0^) fluoranthene 
Chrysene 

Balch 
Number 

0270I3I 

" 
-
*• 

n 

n 

0270131 

" 
*• 

" 
" 
" 
t l 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
I t 

I t 

0270131 
I t 

I t 

» 
" 
I t 

" 
" 

Date 

Prepared 

mm 
' 
-
" 
** 
" 

2/7/97 
H 

• t 

" 
H 

t t 

" 
I t 

•• 
" 
" 
" 
** 
*• 
" 
H 

" 
t l 

" 

inm 
" 
t l 

" 
I t 

" 
" 
" 
t l 

Date 

Analyzed 

Surrogate 

Limits 

P702006-04 
2/21/97 
t t 

t t 

" 
" 
" 

43.0-116 
35.0-114 

33.0-141 

P7e2006-05 
2/21/97 

» 
t t 

" 
M 

" 
" 
" 
t l 

t t 

t t 

» 
•1 

" 
» 
" 
t t 

" 
" 

43.0-116 
35.0-114 
33.0-141 

P702006-06 

2/21/97 
I t 

-
" 
" 
" 
" 
" 
M 

Rcporting 
Limit 

0.100 
O.IOO 

O.IOO 

O.IOO 
O.IOO 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

0.200 
OIOO 
O.IOO 
O.I on 

O400 
O.IOO 
O.IOO 

O.IOO 
0.100 
0.100 
O.IOO 
0.100 
OIOO 
O.IOO 
OIOO 

0.100 

Result 

ND 
ND 

ND 
67.8 
89.4 
73.7 

0.559 
ND 

0^90 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
0.189 

1J6 
ND 
ND 
1.86 

0.215 
66.5 
94.9 
75.4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

Units 

Water 

ug/l 

" 
" 
% 
" 
" 

Water 
ug/l 

" 
•• 
" 
" 
" 
» 
» 
ft 

" 
t t 

" 
H 

" 
" 

% 
" 
" 

Water 
ug/l 

" 
" 
" 
" 
" 
" 
" 

Notes* 

1 

North Creek Analytical, Ina 

Joy Chai^^Jroj^ Manasr 

'Refer to endof report for text ofnoles emd definitions. 

18939 120th Avenue N.E., Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99206-4775 

9405 S.W. Nimiws Avenue, Beaverton, OR 97008-7132 
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i NORTH 

^ANALYTICAL 
Environmental Lat3oratory Sendees 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 - FAX 644-2202 

Pacific Environmcntai Group - OR 

7320 S.W. Hunziker, Suile 320 

Portland, OR 97223 

Project 

P ro jeaNumber : 

Project Manager: 

UNOCAL #0608, Portland, OR 

U10-OOI-2B 

Kevin Freeman 

Sampled: 

Received: 

Reported: 

1/31/97 

2/3/97 

2/28/97 16:45 

Polynuctear Aromatic Compounds per EPA 8Z70M-SIM 
North Creek Analytical - Portland 

Analyte 

B-36 (continued) 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Pbenanthrene 

Fyene 
Surretgate: 2-Fluorobiphenyl 
Surrogaie: Nilrobenzene-dS 
Surrogate: /t-Terphenyl-dl4 

B-35-D 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Cbrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrcne 
Naphthalene 

Pheoanthrene 
Pyrene 

Surrogaie: 2-Fluorobiphenyl 
Surrogate: Nilrobenzene-dS 
Surrogate: p-Terphenyl-dl 4 

B-17 

Aeenaphtbeoe 
Acenaphthylene 
Anthracene 

Benzo (a) anthracene 
Benzo (a) pyrene 

Batch 

Number 

0270131 

" 
t ( 

" 
I I 

" 
t t 

f t 

n 

t t 

0270131 

" 
" 
" 
" 
" 
" 
I t 

" 
" 
" 
I t 

" 
• 
-
-
" 
t t 

t t 

0270131 

" 
N 

" 

Date 
Prepared 

2/7/97 

" 
I t 

" 
" 
" 
" 
" 
" 
f t 

2/7/97 

-
" 
" 
-
" 
-
" 
" 
t l 

" 
" 
" 
•1 

n 

•• 

" 
f t 

" 

2^/97 

" 
I t 

" 

Date 

Analyzed 

Surrogate 
Limits 

P702OO6-O6 
2/21/97 
• t 

•r 

" 
t l 

" 
t t 

" 
" 
" 

43.0-116 

35.0-114 

33.0-141 

P702006-07 

2/22/97 

" 
" 
2/21/97 

" 
• 
I t 

" 
" 
" 
2/22/97 

« 
2/21/97 
2/22/97 

» 
" 
" 
t t 

2/21/97 

43.0-116 

35.0-114 

33.0-141 

P702006-08 
2/22/97 

" 
" 
" 
2/21/97 

Reporting 

Limit 

0.200 

0.100 

0.100 

O.IOO 

O.IOO 

0.100 

0.100 

5.00 

5.00 

5.0O 

OIOO 

OIOO 

O.IOO 

O.IOO 

OIOO 

O.IOO 

0.200 

5.00 

5.00 

0.100 

10.0 

5.00 

5.00 

2.50 

2.50 

2.50 

2.50 

OIOO 

Rcsuh 

ND 
ND 

0.221 

ND 
ND 

0.108 

ND 
78.4 
92.8 
78.8 

I9.I 
ND 
14.4 
5.94 

1.63 
2.68 

0.183 
2.22 
5.60 
ND 

41.7 

56.6 
0.237 

ND 
110 
16.9 
'NR~ ~ 

NR 

70.3 

10.8 

ND 

4.46 

ND 
0.140 

Units 

W a t e r 

ug/l 

" 
» 
« 
" 
w 

" 
% 
H 

t t 

W a t e r 

ug/l 

" 
" 
" 
" 
I t 

" 
-
« 
m 

" 
I t 

I t 

t t 

t l 

" 
% 
" 
** 

W a t e r 

ug/I 

" 
I t 

'• 

Notes* 

1 
1 
1 

1 
1 

1 
1 
1 
4 
4 

1 
1 
I 
1 

North Creek AnalyticaL Inc. 'Refer lo end ofreportfor text of notes and definilions. 

Joy Ch; 18939 120th Avemie N.E., Suite 101. Botheil, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-477S 

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (206) 481-9200 • FAX 485-2992 
SPOKANE - (509)924-9200 - FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Environmcntai Group - OR 
7320 S.W. Hunzikcr, Suite 320 

Portland, OR 97223 

Project; 
Project Number. 

Project Manager: 

UNOCAL #0608, Portland, OR 
HlO-OOl-lB 

Kevin Freeman 

Sampled: 
Received: 

Reported: 

1/31/97 

2/3/97 
2/28/97 16:45 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Analyte 
Batch Date Date Surrogate Rcporting 
Number Prepared Analyzed Limits Limil Result Units Notes* 

B-i7 (continued) 
Benzn (b) fluoranthene 

Benzo ( ^ i ) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluorantbene 
Fluorene 
Indeno (1,2.3-cd) pyrene 
Naphthalene 
Phenantbrene 

Pyrene 
Surrogate: 2-Fluetrobiphenyl 
Surrogate: Nitrobenzene-d5 
Surrogaie: p-Terpkenyl-dl 4 

U-2 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anlhracene 
Benzo (a) pyrcne 
Benzo (b) fluoranthene 
Benzo ( ^ i ) perylene 

Benzo (k) fluoranthene 
Ouysene 
Dibenzo (aji) anthracene 
Fluoranthene 

Fluorene 
Indeno (1,2,3-cd) pyrene 
Napbthaiene 
Phenanthrene 
Pyrene 

Surrogaie: 2-Fluorobiphenyl 
Surrogaie: Nilrobenzene-dS 
Surrogaie: p-Terphenyl-dl 4 

0270131 
» 
n 

" 
1* 

• 

M 

" 
t t 

" 
-
" 
" 
" 

0270131 
t l 

I t 

" 
-
t l 

" 
tt 

*• 
" 
" 
" 
N 

" 
" 
" 
t l 

f t 

" 

V i m 
" 
** 
*• 
t t 

I t 

N 

" 
w 

" 
•1 

n 

" 
" 

2/7/97 
" 
I t 

I t 

I t 

" 
I t 

I t 

" 
" 
" 
I t 

n 

n 

M 

" 
" 
ft 

" 

P702006-t)8 
2/21/97 
It 

•* 
2/22/97 
2/21/97 

2/22/97 
K 

2/21/97 
2/22/97 
n 

M 

» 
" 
" 

43.0-116 
35.0-114 
33.0-141 

P702006-09 
2/21/97 
-
" 
• 
I t 

" 
t t 

M 

" 
" 
t t 

tt 

" 
2/25/97 
2/21/97 
" 
t t 

2/25/97 
2/21/97 

43.0-116 
35.0-114 
33.0-141 

0.100 

OIOO 
0.100 

2.50 
O200 

2.50 

2.50 
O.IOO 

IOO 
2.50 
2.50 

O.IOO 
O.IOO 
O.IOO 
O.IOO 
O.IOO 
O.IOO 

OIOO 
0,100 
O.IOO 
0200 
0.100 
O.IOO 
O.IOO 

2.00 
OIOO 
OIOO 

0.142 
ND 
ND 
ND 
ND 

3.04 

38.0 
ND 
ND 

66.6 
ND 
NR 
NR 
NR 

0.516 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

0.278 
0541 

ND 
39.8 

0.111 
0.250 

71.2 

104 
84.3 

Water 

ug/l 
t l 

•• 
* 
* 
" 
" 
" 
" 
" 
" 
% 
e t 

t * 

Water 

ug/l 
" 
" 
" 
" 
" 
" 
H 

" 
-
t t 

H 

" 
m 

t . 

• 
% 
-
If 

1 

I 
I 

1 
1 
1 
4 
4 
4 

North Creek Analytical, Inc. "Refer lo end ofreportfor lext ofnoles emd definilions. 

Joy Chang/Project Manager 18939 120th Avenue N E , Suite 101. Bothell. WA 98011-950B 
East 11115 Momgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboiatoiy Services 

BOTHELL - (206)481-9200 • FAX 485-2992 
SPOKANE - (509) 924-9200 • FAX 924-9290 

PORTLAND - (503)643-9200 - FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project; 
Project Number 

Project Manager 

UNOCAL #0608, Portland, OR 
1I1O-00I-2B 
Kevin Freeman 

Sampled: 
Received: 
Reported: 

I/3I/97 

2/3/97 
2/28/97 16:45 

BTEX per E F A Method 8{»20A/QuaUty^ntrpli:=2:^:v:. ;_;^;^.yggiSii|^^ 
_^ I N'orth Creek Xnatyt tca |ypor t i^d^"-^l i" '? ' i " .^^:JH-PK^^ 

Analyte 
Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limits % Limit % Noles* 

Batch: 0270129 
Blank 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Date Prepared: 2/6/97 
0270129-BLKI 
2/6/97 

" 
" 
« 

ND 

ND 
ND 
ND 

Extraction Method: EPA 5030 

ugn 

" 
-
| i 

0.500 

0.500 
0.500 

1.00 

Surrogaie: 4-BFB 50.0 46.2 75.0-120 92.4 

LCS 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogate: 4-BFB 

Matrix Spike 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogaie: 4-BFB 

0270129-BSl 
2/6/97 20.0 

20.0 
20.0 
60.0 

19.4 
19.2 
19.4 
58.3 

ug/l 67.0-130 97.0 
75.0-126 96.0 
76.0-124 97.0 

75.0-126 97.2 

Q270129-MS1 
7J6I97 

50.0 

P702075-01 

20.0 ND 
20.0 ND 
20.0 ND 
60.0 ND 

50.8 

20.3 
20.1 
20.2 
60.4 

75.0-120 102 

ug/l 67.0-130 

75.0-126 

76.0-124 

75.0-126 

101 
101 
101 
101 

50.0 49.7 75.0-120 99.4 

Matrix Spike Dup 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (lotal) 

0270129-MSDl 
2/6/97 20.0 

20.0 
20.0 
60.0 

P702075-01 
ND 
ND 
ND 
ND 

19.1 
19.1 
19.2 
57.8 

ug/l 67.0-130 95.5 

75.0-126 95.5 
76.0-124 96.0 
75.0-126 963 

13.0 5.60 
13.0 5.60 

15.0 5.08 
13.0 4.76 

Surrogate: 4-BFB 2/7/97 50.0 47.5 75.0-/20 95.0 

Batth: 0270151 
Blank 
Benzene 

Toluene 
Elhylbenzene 
Xylenes (total) 

Date Prepared: 2/7/97 
0270151-BLKl 
Ul /91 

Extraction Method: EPA 5030 

ND 
ND 
ND 

ND 

ug/l 
It 

" 
" 

0.500 
0.500 
0.500 

1.00 
Surrogate: 4-BFB 50.0 53.8 75.0-/20 108 

LCS 
Benzene 

0270151-B.S2 
2/7/97 20.0 22.0 ug/l 67.0-130 110 

North Creek AnalyticaJ, Inc. 'Refer to end ofreportfor text ofnoles emd defmilions. 

18339 120th Avenue N.E., Sitite 101, eothell, WA 98011-9508 
Easl 111 15 Montgomery, Suile B, Spokane, WA99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OR 97008-7132 
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N O R T H 
C R E E K 
ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (206) 4B1-9200 
SPOKANE • (509) 924-9200 

PORTLAND - (503) 643-9200 

• FAX 485-2992 
• FAX 924-9290 
• FAX 644-2202 

Pacific Environmemal Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland. OR 97223 

?sK:̂ !̂"Js2:-!gE|Mf̂ ^5s:r:̂ '--;-:s;|i;yii 
5^u£ji .- ' . -L*if}^-^^;-- K-;i^;;-:,^f:. V:-.-i.-.: . ••~-;.^lr:-^'-;";-

Analyte 

LCS (continuedl 
Toluene 
Ethyibenzcne 
Xylenes (total) 
Surrogate: 4-BFB 

Batch: 0270182 
Blank 
Benzene 
Toluene 
Ethyibenzcne 
Xylenes (total) 
Surrogaie: 4-BFB 

LCS 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogaie: 4-BFB 

Batch: 0270233 
BUnk 
Benzene 

Toluene 
Ethylbenzene 

Xylenes (total) 
Surrogate: 4-BFB 

LCS 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Project; 
Project Number 

Project Manager: 

,yijft̂ ;;P;.BXEX.par;ppA 

UNOCAL #0608, Portland, OR 
III0-001-2B 

Kevin Freeman 

Mitiio^Wli iA/Qua Jl^iCioiitrqlgnr 
.«.,: ;jn Nort i i Creek;Analyt ical-Poir tUiia KS 

Date Spike 
Analyzed Level 

027D151-BS2 
2/7/97 20.0 

20.0 

60.0 
50.0 

Date Prepared: 2/10/97 
0270182-BLKl 
2/10/97 
" 
" 

•* 

50.0 

0270I82-BS2 
2/10/97 200 

20.0 
20.0 
600 
50.0 

Date Preoared: 2/12/9" 
0270233-BLKl 
2/12/97 
II 

w 

" 

50.0 

0270233-BS2 
2/12/97 20.0 

20.0 
20.0 
60.0 

Sample 
Result 

r 

QC 
Resuh 

21.4 
21.4 

64.2 
54.2 

ND 
ND 
ND 

ND 
45.4 

19.1 
18.7 
18.6 
56.2 

48.7 

ND 
ND 
ND 
ND 

42.5 

19.7 
19.4 
18.6 
56.4 

Units 

ug/l 
" 

" 
" 

z,.m' 
Report 

Sampled: 1/31/97 
Received: 2/3/97 

Reported: 2/28/97 16:45 

. . . . . -^^nv • ..•; 

"• : i -'inS-'.-^; 

ting Limit 
Recov. Limits 

75.0-126 
76,0-124 

75.0-126 
75.0-120 

s^:iii;jSlipS;;^;iijK:H:@g!] 
i:p"i^|^jfip:SiSf|i!n^;:iK;h|sM 

Recov. RPD RPD 
% Limit % Notes* 

107 
107 

107 
108 

Extraction Metbod: EPA 5030 

ug/l 
" 
-

" 
ft 

ug/l 
•> 
-
-
" 

0.500 
0.500 
0.500 

1.00 
7S.0-120 

67.0-130 
75.0-126 
76.0-124 

75.0-126 
75.0-120 

90.8 

95.5 
93.5 
93.0 
93.7 
97.4 

Extraction Method: EPA 5030 

ug/l 
" 
-

" 
" 

ug/l 
ir 

• 
• 

0.500 

0.500 
0.500 

1.00 
75.0-120 

67.0-130 

75.0-126 
76.0-124 

75.0-126 

85.0 

98.5 
97.0 
93.0 
94.0 

Surrogate: 4-BFB 50.0 46.4 75.0-120 92.8 

North Creek Analytical, Inc. 'Refer to end ofreportfor lext ofnoles and defimtions. 

18939 1201h Avenue N.E., Suite 101. Bothell, WA 98011-9508 
Easl 11115 Montgomery, Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimbus Avemie. Beaverton. OH 97008-7132 
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i N O R T H 

£ ANALYTICAL 
Environmental Laboratory Semices 

BOTHELL - (205)481-9200 - FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Enviromnental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project; UNOCAL 80608, Portland, OR 
Project Number 1110-001-2B 

Project Manager Kevin Freeman 

Sampled: 
Received; 
Reported; 

1/31/97 
2/3/97 

2/28/97 16:45 

?lsN5sii!v^gpH^rii im|i ipipip;otf l l . ]^ 

Analyte 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Resuh Result Units Recov. Limils % Limit % Notes' 

Batch: O270I77 
Blank 
Mercury 

Date Prepared: 2/10/97 
0270177-BLKl 
2/10/97 ND 

Extraction Method: Metab 

mg/l 0.000200 

L C S 

Mercury 

0270177-BSl 
2/10/97 0.00500 0.00500 mg/I 80.0-120 IOO 

Duplicate 
Mercuiy 

0270177-DUPl P702OQ6-0I 
2/10/97 0.000280 0.000220 mg/l 20.0 24.0 

Matrix Spike 
Mercury 

0270177-MSl P702006-OI 
2/10/97 0.00500 O.OO0280 000550 mg/l 75.0-125 104 

Matrix Spike 
Mercury 

Batch: 0270248 
Blank 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

LCS 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Dnplicate 
Arsenic 
Barium 
Cadmium 

0270177-MS2 
2/10/97 0.00500 

P70I006-09 
ND 000530 

Date Prepared: 2/12/97 
0270248-BLKl 
2/13/97 

" 
•• 
" 

I I 

2/18/97 

0270248-BS] 
2/13/97 

" 
" 
II 

" 
" 
2/18/97 

O.IOO 
O.IOO 
O.IOO 
O.IOO 
O.IOO 
0.100 

0.0500 

0270248-DUPl P702032-02 
2/13/97 

" 
" 

0.00803 
0.0941 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 

0.0936 

0.0958 
0.0946 
0.0986 

0.100 
0.0897 
0.0553 

0.00804 

0.0949 
ND 

mg/l 75.0-125 106 

Extraction Method: EPA 200/3005 

mg/l 

mg/l 

mg/l 

0.00100 
0.00200 
O.OOIOO 

O.OOIOO 

0.00100 

O.OOIOO 

O.OOIOO 

80.0-120 

80.0-120 

80.0-120 

80.0-120 
80.0-120 
75.0-115 
80.0-120 

93.6 
93.8 
94.6 
98,6 
100 

89.7 
111 

20.0 
20.0 
20.0 

0.124 
0.847 

North Creek Analytical, Inc. 'Refer ro end ofreportfor lext ofnoles and definitions. 

18939 120lh Avenue N.E., Suite 101, Bothell. WA 98011-9508 
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776 

9405 S.W. Nimfius Avenue. Beaveiton. OR 97008-7132 
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NORTH 

-ANALYTICAL 
Environmental Laboratory Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX485-299Z 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 

7320 S.W. Hunzikcr, Suite 3 2 0 

Portland, OR 9 7 2 2 3 

Project: 

Project Numben 

Project Managen 

U N I X A L #0608, Portland, OR 

1110-001-2B 

Kevin Freeman 

Sampled; 

Received: 

Reported: 

1/31/97 

2/3/97 

2/28/97 16:45 

Analyte 
Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Recov. Limils % Lunit % Noles* 

Duplicate (continued) 
Chromium 
Lead 
Selenium 
Silver 

Matrix Spike 
Arsenic 
Barium 
Cadmiuni 
CSiromium 
Lead 
Selenium 
Silver 

Matrix Spike 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

0270248-D 

2/13/97 

" 
" 
2/18/97 

tUPl 1 >702032-fl2 

0.00165 

ND 

0.00132 

ND 

0270248-MSl P702032-02 

2/13/97 

" 
" 
n 

" 
" 
2/18/97 

0.100 

0.100 

0.100 

0.100 

O.IOO 

0.100 

0.0500 

0.00803 

0,0941 

ND 
0.00165 

ND 
0.00132 

ND 

0270248-MS2 P702006-06 

2/13/97 

" 
" 
" 
-
" 

O.IOO 

0.100 

O.IOO 

O.IOO 

O.IOO 

O.IOO 

0.0500 

0.00382 

0,0449 

ND 
0.00644 

0.00354 

ND 
ND 

0.00160 

ND 
0.00134 

ND 

0.103 

0.191 

0.0889 

0.109 

0,0936 

0.0875 

0,0540 

0.100 

0.148 

0.0958 

0.113 

0.103 

0.0841 

0.0556 

mg/l 

mg/I 

rag/l 

75.0-125 

75,0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

95.0 

96.9 

88.9 

107 
93.6 

86.2 

108 

96.2 

103 
95.8 

107 
99.5 

84.1 

I t l 

20,0 

20.0 

20.0 

2O0 

3.08 

1.50 

5 

5 

North CrecJc Analytical, Inc. 'Refer to end ofreporifor text of notes and defmitions. 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
Easl 11115 Montgomery. Suite 8, SpoKane, WA 99206-4776 

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-713? 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Semices 

BOTHELL 
SPOKANE 

PORTUND 

(206) 481-9200 

(509) 924-9200 

(503) 643-9200 

FAX 485-2992 

FAX 924-9290 

FAX 644-2202 

Pacific Environmental Group - OR 

7320 S.W. Hunziker. Suite 320 

Portland, OR 97223 

Pioject: UNOC/VL #0608, Portland, OR 

ProjectNumbcn I110-OOI-2B 

Project Manager: Kevin Freeman 

Sampled: 

Received: 

Reporled: 

1/31/97 

2/3/97 

2/28/97 16:45 

L.g.-i^^.:;^.:U^'^'^^'i^; '"^^'^^T^•^^•Sf•:,•^ T 1 ' ' .1 

Analyte 

Dale Spike Sample Q C R e p o r t i n g Limit Recov. R P D RPD 

Analyzed Level Resuh Resuh Units Rccov. Limits % Limit % Noles* 

Ba tch : 0270298 

Blank 

/Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

LCS 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Dupl ica te 

Aisenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Matrix Spike 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Matrix Spike 

/Vrsenic 

Date Prepared: 2/14/97 

0270298-BLKl 

2/16/97 

-
" 
» 
• 
" 
2/18/97 

0270298-BSI 

2/16/91 

-
• 
-
-
-
2/18/97 

OIOO 

O.IOO 

O.IOO 

O.IOO 

O.IOO 

O.IOO 

0.0500 

0270298-DUPl P702 ia6 -01 

2/16/97 

" 
" 
" 
H 

» 
2/18/97 

ND 

0.0210 

ND 

ND 

ND 

ND 

ND 

0270298-MSI P702126-0I 

2/16/97 

" 
ft 

" 
II 

" 
2/18/97 

O.IOO 

O.IOO 

OIOO 

0.100 

0.100 

0.100 

0.0500 

ND 

0.0210 

ND 

ND 

ND 

ND 

ND 

0270298-MS2 P702006-O1 

2/16/97 O.IOO 0.00626 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

O.0987 

0.0895 

O.0948 

0.0951 

0.0896 

0.0984 

0.0558 

ND 

0.0217 

ND 

ND 

ND 

ND 

ND 

0.104 

0.117 

0.0975 

0.104 

0.0932 

0.0985 

0.0559 

0.106 

Extract ion M e t h o d : E P A 200/3005 

mg/l 
n 

u 

» 
*r 

n 

" 

mg/I 
tt 

-
t* 

-
-
" 

mg/l 
tt 

» 
" 
" 
" 
•* 

mg/l 

" 
It 

It 

" 
It 

It 

mg/l 

O.OOiOO 

O.0O20O 

0.00100 

O.OOIOO 

0.00100 

0.00100 

0.00100 

80.0-120 

80.0-120 

80.0-120 

80.0-120 

80,0-120 

75.0-125 

8O.0-120 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-I2S 

75,0-125 

75.0-125 

75.0-125 

98.7 

89.5 

94.8 

95.1 

89.6 

98.4 

112 

104 

96.0 

97.5 

104 

93.2 

98.5 

112 

99.7 

20.0 

20.0 

20.0 

20.0 

20,0 

20.0 

20.0 

3.28 

North Credc Analytical, Inc. 'Refer lo end ofreportfor text ofnoles and definilions. 

18939 1201h Avenue N.E.. Suite lOt. Bothell. WA 98011-9508 
East 11115 Monlgomery, Suite B, Spokane, WA 99206-4776 

9405 S.W. rjimbus Avenue. Beavenon, OR 97008-7132 
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i NORTH 
^] CREEK 

^ ANALYTICAL 
Errvironmentai Laboratory Setvices 

BOTHELL • (206)481-9200 - FAX 485-2992 
SPOKANE - (509) 924-9200 - FAX 924-9290 

PORTLAND • (503) 643-9200 . FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Projecl: 
Project Number; 

Project Manager. 

UNOC/U. #0608, Portland, OR 
IIIO-001-2B 
Kevin Freeman 

Sampled; 1/31/97 
Received: 2/3/97 
Reported: 2 / 2 m i 16:4$ 

ts f̂ss f̂e- f̂e' E L i . ' ^ - y y '•-"^ ''"^ 

Analyte 
Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Resuh Result Units Recov. Limits % Limil % Notes* 

Mat r i x Spike (continued) 

Barium 
(Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Batch: 0270310 
Blank 
Mercury 

LCS 

Mercury 

Duplicate 

Mercury 

0270298-MS2 P702006-01 
2/16/97 

" 
" 
-
". 
2/18/97 

0.100 
0.100 
O.IOO 
0.100 
0.100 

0.0500 

Date Prepared: 2/17/97 
02703I0-BLK1 
2/17/97 

02703IO-BSI 
2/17/97 0.00500 

0.0455 
ND 

ND 
ND 
ND 
ND 

02703I0.DUP1 P702006-OI 
2/17/97 ND 

0.129 

0.0895 
0.0982 
0.0839 
0.0957 
0.0556 

ND 

0.00500 

ND 

mg/l 

" 
" 
" 
" 
It 

75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 

75.0-125 

83.5 
89.5 
98.2 

83.9 
95.7 

11! 

Extraction Method: Metals 

mg/l 

mg/l 

mg/l 

0.O0020O 

8O0-I20 IOO 

20.0 

Matrix Spike 
Mercury 

0270310-MSl P702006-0I 
2/17/97 0.00500 ND 0.00490 rog/1 75.0-125 98.0 

North Creek Analytical, Inc. 'Refer ro end ofreportfor text ofnoles and definitions. 

18939120111 Avenue M.E., Suite 101, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane. WA 9920&-4776 

W 0 5 S.W. Nimbus Avenue. Beavcrtoo, OR 9/008-/132 
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i NORTH 

^ANALYTICAL 
Environmental lattoratory Sendees 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE • (509)924-9200 > FAX 924-9290 

^PORTLAND---(503)643-9200^»-FAX-644.2202_ 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project: 
Project Numben 

Project Managen 

UNOCAL #0608. Portland, OR 
I110-001-2B 
Kevin Freeman 

Sampled: 

Received: 
Reported: 

I/3I/97 
2/3/97 

2/28/97 16:45 

Analyic 

Date Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Result Result Units Rccov. Limils % Limit % Notes* 

Batch: 0270I3I 
Blank 
Acenaphthene 
Acenaphthylene 

Anlhracene 
Benzo (a) anthracene 
Benzo (a) pyrcne 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
F^rcne 

Date Prepared: 2/7/97 
0270131-BLKl 
2/21/97 ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Extraction Method: EPA 3510/600 Series 

ug/l 0.100 

0.100 

0.100 

O.IOO 

0.100 

0.100 

0.100 

0.100 

O.IOO 

0.200 

O.iOO 

O.IOO 

O.IOO 

O.IOO 

0.100 

0.100 

Surrogate: 2-Fluorobiphenyl 
Surrogaie: Nitrobenzene-dS 
Surrogaie: p-Terphenyl-dl 4 

2.50 
2.50 
2.50 

1.57 
1.79 
2.21 

43.0-116 62.8 
35.0-114 71.6 
33.0-141 88.4 

LCS 
Acenaphthylene 

Benzo (k) fluoranthene 

Pyrene 

0270I31-BS1 

Surrogaie: 2-Fluorobiphenyl 
Surrogaie: Nitrobenzene-dS 
Surrogate: p-Terphenyl-dl 4 

LCS Dup 
Acenaphthylene 
Benzo (k) fluoranthene 
Pyrene 

l a w i 
<• 
" 
" 
" 
" 

0270131 

5.01 
5.01 
5.01 
2.50 
2.50 
2.50 

-BSDl 
2/21/97 5.01 

5.01 

5.01 

4.36 
5.86 
4.74 

ugfl 

1.78 
2.23 
2.19 

4.09 
6.06 
4.41 

ug/l 

50.O-15O 87.0 
50.0-150 117 
50.0-150 94.6 

43.0-116 71.2 
35.0-114 89.2 
33.0-141 87.6 

50.0-150 81.6 
50.0-150 121 
50.0-150 88.0 

60.0 
60.0 
60.0 

6.41 
3.36 
7,23 

Surrogate: 2-Fluorobiphenyl 
Surrogaie: Nitrobenzene-dS 
Surrogate: [t-Terpherryl-dl4 

2.50 
2.50 
2.50 

1.67 
2.07 
2.0O 

43.0-116 66.8 

35.0-114 82.8 

33.0-141 80.0 

North Creek Analytical, Inc. 'Refer lo end ofreporifor lext ofnoles and definitions. 

18939 120th Avenue N.E,, Suite 101, Bothetl, WA 98011-9508 
Easl 11115 Montgomery. Suite B, Spokane. WA 99206-4776 

9405 S.W. Nimbus Avenue, Beaverton. OH 97008-7132 
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mNORTH 
] CREEK 
rANALYTICAL 

Environmental Laboratory Sendees 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

"PORTLAND-.-(503)643-9200-ii-FAX.644-22O2_ 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project: UNOC/KL #0608, Portland, OR 

Projecl Numben I1I0-001-2B 
Project Manager; Kevin Freeman 

Sampled: 

Received; 
Reported: 

1/31/97 
2/3/97 

2/28/97 16:45 

Notes and DefinitioDS 

Note 

1 The reporting limit for this analyte was raised due to matrix interference. 

2 The reporting limit for this analyte was raised due to the high analyte concentration present in the sample. 

3 Surrogate recovery is outside control limits due to matrix interference. 

4 The surrogate recovery for this sample is not available due to sample dilution required firom high analyte concentration and/or 
matrix interferences. 

5 Analyses are not controlled on RPD values from sample concentrations less than 5 times the reporting limit. 

DET /Vnalyte DETECTED 

ND Analyte NOT DETECTED at or above the r^orting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

Rccov. Recovery 

RPD Relative Percent Difference 

North Creek /Analytical, Inc. 

18939 120th Avenue N.E.. Suite 101, Bothefl, WA 98011-9508 
Easl 11115 Montgomery, Suite B, Spokane, WA 99206-47/6 

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132 
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JNORTH 
J i CREEK 

A J ANAl^TICAL UNOCAL CHAIN OF CUSTODY REPORT 

18939 l20lhAwnueN,E,, Suite 101, BolJielliWA 98011-9508 (2O«>481-920O FAX 485-2992 

Easi 111 l i Montgomeiy, Suilc D. Spokaiw. WA 99206-4779 (509) 924-9200 FAX 924-9290 

9405 S.W. Nimbus Avenue. Eeaverton, OR 97008-7132 <J0}) 643-9200 FAX 644-2202 • ^ 

UNOCAL INFORMATION 

Facility Number: < * ^ ^ C ^ f i 

Site Address: f ^ c V w i o ^ A \ < : L ^ ? t r v . S s - Z g ) H W P o e r f < i . , 

Ciry. State. ZIP: B a f r ^ o o r v g ^ Q R . ^ . ? 2 ^ U ^ 

Site Release Number: 

Unocal Manager: ^ < 3 ^ r v ' ^ • O u J Z . ' ? : 0 ^ VCVO 

CERT INFO; (check one) o Evaluation V^emediaiion 

0 Detection o Demolition a Closure 0 Miscellaneous 

CONSULTANT I N K O R M A T I O N 

Firm: '5^f:H,%e_'g=<;v,vj ,(gLrpu.p Project Number: t U Q - n O X -2-B-

Phone: -^.Sfti^LSOf:^ Fax: 

Project Manager: \ : ^ < e , V Cr~\ . ^ K ' ^ U S S X - M X ^ 

Sample Collection by: V^J>A(r" / 3 C l f ' 

-^?^^-?Hfir2L 

VTOregon 0 Wmhingion Hydrocarlxin Mcihotls 

Cbaln olf Custody Record 1: 

Quality Assurance Data Level: 

Q 
A: Standard Summaiy " 

B: Stindard + Chromatograms 

Laboralory Tumaromid Days: 

I 

SAMPLE IDENTIFICATION 

u-g 

SAMPUNG DATE / 
TIME 

/ 9aa 

MATRIX 
(W.S.O) 

.v^ 

#OF CON 
TAINERS 

^ 

03 ^ - ' 

y 

II 
1 
> s 
es 
fi IS 

I s 

fe 

S t Z 

32 
1^ 

X 
NCA SAMPLE NUMBER 

C^iaseWsL/l^feiJtk Ws 

3-35 /^VfT id. 
l—MLl3:. i330 J ^ . 
t-JBirSy^ /V4^.^ 

.S-rZ^ / ^ / - ^ 

5-3^ - j ^ : ^ , ^ 

g-^3'i:) Zi.-.Si 
, f? - / ^ I3LiS r: i ^ 

»• u>>:2. \-3'2><:^ vV ^ 

10. 

K X 
PCsVVto^'^^^S' 

X OCs,<^L/l^WM«:tt^ 

o o o 
o> 
o 
~J 
00 

Firm; Dale & Time 

A/<4 

Date & Time 

~AJJk ^ ^ ^ 7 (110 

Page of 

Rev. 2 .1, 11/94 

Coimntnu 

^ t̂ v̂ "s> by 8Z?osvyvs 
Disirihiiiton: While • Ijbnraioiv 'i'dliiw - Consiiliani Plioiociip'y • t)nix!7l 

FiniJ Report Approval 

Were all requested results provided? 

Were resulu wiiJijn requested turnaround? 

Final Approval Signature: 

I y q j l M I Define 

I -No 
on baclc 

7«s icz 

Firm; Date: J 



NORTH 

i ANALYTICAL 
Environmental Laboratory Services 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2ZD2 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project: CHEVRON «610O1868, Portland, OR 
Project Number 1120-111.2B 

Project Manager Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/29/97 
1/30/97 
2/21/97 13:33 

ANALYTICAL REPORT FOR SAMPLES: 

[Sample Description L^Mratory Sample Number Sample Matrix 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Date Sampled 

1/29/97 

1/29/97 

1/29/97 

1/29/97 

1/29/97 

1/29/97 

1/29/97 

1/29/97 

1/29/97 

1/29/97 

B-7 

B-9 

B-IO 

B-ll 

CR-11 

CR-8 

B-28 

B-14 

B-30 

B-I4-D 

P701445-01 

P701445-02 

P701445-03 

P701445-04 

P701445-05 

P701445-06 

P701445-07 

P701445-08 

P701445-09 

P70I445-10 

North Creek Analytical, Inc. The results in this reporl appfy lo the samples analyzed in accordance with Ihe chain ofeustody documeiu. 
This analytical report must be reproduced in its eniirety. 

18939 I20tti Avenue N.E., Suite 101, Bottiell. WA 98011-9508 
East 11115 Montoomery, Suite B, Spokane, WA 99206-4776 P ^ e I of 21 
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N O R T H 
C R E E K 
ANALYTICAL 
EnvironmentaJ Lattoratory Services 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE - (509) 924-9200 - FAX 924-9290 

PORTLAND . (503)643-9200 - FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W, Hunziker, Suite 320 
Portland, OR 97223 

Project; 

Project Numben 
Project Managen 

CHEVRON #61001868, Portland. OR 

1120-111.28 
Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/29/97 

1/30/97 
2/21/97 13:33 

BTEX pe r EPA Method 8020A 
North Creek Analytical - Port land 

Analyte 
Batch Date Date Surrogaie Rcporting 
Number Prepared Analyzed Limits Limit Result Units Notes* 

£2 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 
Surrogaie: 4-BFB 

P701445^1 
0170574 1/31/97 2/10/97 

75.0-120 

0.500 
0.500 
0.500 

1.00 

ND 
ND 
ND 
ND 

102 

Water 

ug/I 

% 

&2 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (tota!) 

0170574 1/31/97 
P701445-02 

2/10/97 0.500 
0.500 
0.500 

1.00 

ND 
ND 
ND 
ND 

Water 

ug/l 

Surrogaie: 4-BFB 

B-IO 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

0270045 2/4/97 

1/31/97 75.0-120 

P701445-03 
2/4/97 1,00 

1.00 
1.00 
2.00 

93.8 

172 
6.16 
1.27 
10.5 

Water 

ug/l 

Surrogate: 4-BFB 75.0-120 123 % 

B-l l 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

Starogate: 4-BFB 

0170574 1/31/97 
P7(H445-04 

1/31/97 

75.0-120 

2,50 
2.50 
2.50 
5,00 

243 
ND 
411 
79.0 

Water 

ug/l 

86.2 % 

CR-11 
Beozene 
Toluene 
Ethylbenzene 
Xylenes (total) 

P7Q1445-05 
0170574 1/31/97 1/31/97 l.OO 

l.OO 
l.OO 
2.00 

50.4 
ND 
13 J 
47.9 

Water 
ug/l 

Surrogaie: 4-BFB 75.0-120 104 % 

Benzene 
Toluene 
Ethylbenzene 

0170574 1/31/97 
P70144S-06 

1/31/97 0.500 
0.500 
0.500 

ND 
ND 

8.94 

Water 
UgA 

North Creek Analytical, Inc. 'Refer to end ofreportfor lexl of notes and eiefinitions. 

18939 120th Avenue N.E., Suite 101, Bothell, WA 98011-9508 
Easl 11115 Monlgomery. Suite B. SpoKane, WA 93206-4776 Pagc 2 of 21 
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i NORTH 

A ANALYTICAL 
Environmental LBbc3ralory Services 

BOTHELL m (206)481-9200 • FAX 485-2992 
SPOKAME • (509) 924-9200 • FAX 924-9290 

PORTLAND - (503) 643-9200 • FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland. OR 97223 

Project 

Project Number. 

Project Managen 

CHEVRON #61001868. Portland, OR 
1120-111.2B 

Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/29/97 
1/30/97 

2/21/97 13:33 

BTEX per EPA Method 8020A 
Nor tb Creek Analytical - Por t land 

Surrogate: 4-BFB 75.0-120 127 % 

Analyte 

CR-8 (continued) 
Xylenes (total) 

Batch 
Number 

0170574 

Date 
Prepared 

1/31/97 

Dale Surrogate 
Analyzed Liinits 

P701445-06 
1/31/97 

Reporting 
Limit 

1.00 

Result 

19.1 

Units 

Water 
ugrt 

Notes* 

B-28 
Benzene 
Toluene 
Etbylbeazeoe 
Xylenes (total) 

P70144S-07 
0270233 2/12/97 2/12/97 1.00 

1.00 
1.00 
2.00 

26.4 
1.50 
160 

62.5 

Water 
ug/l 

Surrogate: 4-BFB 

B.14 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

75.0-120 

P701445-O8 
0270057 2/4/97 2/5/97 12.5 

12.5 
12.5 
25.0 

102 

1340 
35.5 
498 

94.5 

% 

Water 

ug/l 

Surrogate: 4-BFB 75.0-120 81.8 % 

B-3fl 
Benzene 
Toluene 
Etbylbenzene 
Xylenes (total) 

0270057 2/4/97 
P79144S-09 

2/5/97 2.50 
2.50 
2.50 
5.00 

97.5 
12.4 
8.45 
15.4 

Water 

ug/l 

Surrogaie: 4-BFB 75.0-120 98.4 % 

&-I4-P 
Benzene 
Toluene 
Etbylbenzene 
Xylenes (total) 

0270057 2/4/97 
P70I445-10 

2/5/97 12.5 
12.5 
12.5 
25.0 

2180 
50.0 
835 
198 

Water 
ug/l 

Surrogate: 4-BFB 75.0-120 97.0 % 

North Creek Analytical, Inc. 'Refer to end ofreporifor lexl ofnoles and liefinitions. 

16939 120tfi Avenue tJ.E., Suite 101. BoUiell, WA 980! 1-9508 
East 11115 Monlgomery. Suite B, Spokane, WA 99206-4776 
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i NORTH 

^ANALYTICAL 
Environmental Laboratory Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206) 481-9200 

(509) 924-9200 

(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Proj ect: CHEVRON #61001868. Portland, OR 
Proj ect Numben 1120-111.2B 

Project Managen Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/29/97 
1/30/97 

2/21/97 13:33 

Total Metals per EPA 6000/7000 Series Methods 
Nor th Creek Analytical - Por t land 

/Vnalyte 

Balch Date Date Specific 
Number Prepared Analyzed Melhod 

Reporting 
Limit Result Units Notes* 

B-7 
Arsenic 
Barinm 
Cadmium 
Chromium 
Lead 

Selenium 

Silver 

Mercury 

5:2 
Arsenic 

Bar ium 

Cadmium 

C h r o m i u m 

Lead 

Selenium 

Silver 

Mercury 

B-10 

Arsenic 

Ba r ium 

Cadmium 

Cfaromium 

Lead 

Selenium 

Silver 

M e r c u r y 

M l 
Arsenic 

Ba r ium 

Cadmium 

Chromium 
Lead 
Selenium 
Silver 
Mercury 

0270246 2/11/97 

0270008 2/3/97 

0270246 2/11/97 

0270008 2/3/97 

0270246 2/11/97 

0270008 2/3/97 

0270246 2/11/97 

0270008 2/3/91 

P701445-01 
2/12/97 

" 
" 
2/15/97 

" 
2/12/97 
2/15/97 
2/3/97 

EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P701445-02 
2/12/97 

" 
'• 
2/15/97 
" 
2/12/97 
2/15/97 
2/3/97 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P701445-03 
2/15/97 
2/12/97 
2/15/97 

•• 
" 
•• 
" 
2/3/97 

EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P701445-04 

2/12/97 

" 
" 
2/15/97 
" 
2/12/97 
2/18/97 
2/3/97 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 7470A 

0.00100 

0.00200 
O.OOIOO 

O.OOIOO 

O.OOIOO 

0.00100 

O.OOIOO 

0.000200 

O.OOIOO 

0.OO2O0 

O.OOIOO 

0.00100 

0,00100 

O.OOIOO 

0.00100 

0.000200 

0.00100 

0.00200 

0.00100 

O.OOIOO 

0.00100 

O.OOIOO 

0.00100 

0.000200 

O.OOIOO 

0.00200 

O.OOIOO 

0.00100 

0.00100 

0.00100 

0.00100 

O.0OO2O0 

0.0108 

0.0631 

ND 
0.00468 
0.00307 

ND 
ND 

0.000200 

0.0155 
0.0706 

ND 
0.00313 
0.00390 

ND 
ND 
ND 

0.03O1 

0.105 
ND 

0.00685 

0.00709 
ND 
ND 

0,000230 

0.0287 
0.0838 

0.00193 
0.00570 
0.00687 

ND 
ND 

0.000270 

Water 
mg/l 

" 
-
" 
« 
» 
" 
•I 

Water 
mg/l 

" 
" 
" 
tt 

" 
" 
" 

Water 
mg/l 

" 
" 
tt 

' 
" 
-
" 

Water 
mg/l 

" 
" 
" 
„ 
M 

" 
n 

North Creek Analytical, Inc. 'Refer lo end ofreportfor text ofnoles and definitions. 

Joy Cha t o j c ^ t j M a n a g A ^ 18939 I20ih Avenue N.E., Suite 101, Bothell. WA 38011-9508 
East 11115 Montgomery, Suite B. Spokane. WA 99206-4776 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Senices 

BOTHELL • (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland. OR 97223 

Project: 

ProjectNumber: 
Project Manager: 

CHEVRON #61001868, Portland, OR 
1120-111.2B 
Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/29/97 
1/30/97 

2i7l/97 13:33 

Tota l Meta ls per EPA 6000/7000 Series Methods 
Nor th Creek Analytical - Por t land 

Analyte 

Batch Date Date Specific Reporting 
Number Prepared Analyzed Method Limit Result Units Notes* 

CR-11 
Arsenic 
Barium 
Cadmium 
Cfaromium 
Lead 
Setenium 

Silver 
Mercury 

CR-8 
Arsenic 
Bariam 
Cadmium 
Chromium 

U a d 
Selenium 
Silver 
Mercury 

B-28 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

B-14 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Sdenium 

Silver 
Mercury 

0270246 
1* 

» 
t t 

' 
-
-
0270008 

0270246 

" 
-
t l 

' 
« 
-
0270008 

0270246 

0270008 

0270246 

«. 
• 
• 
* 
« 
• 
0270018 

2/11/97 

" 
" 
" 
M 

" 
" 
2/3191 

2/11/97 

" 
" 
•• 
" 
•» 
t . 

2/3/97 

2/11/97 
r» 

n 

" 
" 
" 
" 
2/3/97 

2/11/97 

" 
" 
" 
" 
•• 
" 
2/3/97 

P701445-05 
2/12/97 

" 
rt 

2/15/97 

» 
2/12/97 
2/18/97 
2/3/97 

EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P701445-06 
2/12/97 

•' 
" 
2/15/97 

" 
2/12/97 
2/18/97 
2/3/97 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P701445-07 
2/12/97 

" 
" 
2/15/97 

" 
2/12/97 
2/18/97 

2/3/97 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P701445-08 
2/13/97 

" 
I t 

" 
. 1 

" 
2/18/97 
2/3/97 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

O.OOIOO 

0.00200 

O.OOIOO 

0.00100 

O.OOIOO 

O.OOIOO 

O.OOIOO 

0.00O200 

O.OOIOO 

O.OO20O 

O.OOIOO 

O.OOIOO 

OOOIOO 

O.OOIOO 

O.OOIOO 

O.OOO200 

O.OOIOO 

0.00200 

O.OOIOO 

O.OOIOO 

O.OOIOO 

O.OOIOO 

0.00100 

0.00O200 

0.00100 

0.00200 

O.OOIOO 

0.00100 

O.OOIOO 

O.OOIOO 

0.00100 

0.000200 

0.0521 

0.189 

t^ro 
0.00642 
0.00572 
0.00286 

ND 
0.000540 

0.0226 
0.0917 

ND 
0.00664 

0.0115 
0.00104 

ND 
0.000420 

0.00402 
0.0888 

0.00443 
0.00713 

0.0142 
0.00132 

ND 
0.0O027O 

0.0374 
0.0987 

0.00437 
0.00362 

0.0161 
0.00185 

ND 

0.000340 

Water 
rag/l 

" 
" 
" 
" 
" 
" 
*i 

Water 

mg/l 

-
" 
" 
" 
" 
" 
" 

Water 
mg/l 

" 
N 

M 

" 
» 
" 
" 

Water 

mg/l 
» 
» 
" 
" 
" 
" 
" 

North Creek Analytica], Inc. 'Refer lo end ofreporifor text ofnoles and etefinilions. 

18939 120th Avenue N.E., Suite IOl, Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4776 
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i NORTH 

ANALYTICAL 
Environmental Laboratoty Sendees 

BOTHELL • (206)481-9200 « FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Environmcntai Group - OR 

7320 S.W. Hunzikcr, Suite 320 
Portland, OR 97223 

Project: 
Projecl Number: 

Project Manager: 

CHEVRON #61001868, Ponland, OR 
1120-111.2B 
Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/29/97 
1/30/97 
2/21/97 13:33 

Total Metals per EPA 6000/7000 Series Methods 
North Creek Analytical - Por t land 

Analyte 
Batch Date Date Specific Reporting 
Number Prepared Analyzed Method Limit Result Units Notes* 

B-30 
Arsenic 
Bariam 
Cadmiuni 
Chromium 
Uad 
Seleniiun 
Stiver 
Mercury 

B-14-D 
Arsenic 
Bariam 
Cadmium 
Cbromium 
U a d 
Selenium 
Silver 
Mercury 

0270246 

" 
rt 

-
" 
" 
" 
0270018 

0270246 

" 
.1 

-
•• 
" 
" 
0270018 

2/11/97 
rt 

-
-
" 
" 
" 
2/3/97 

2/11/97 
rt 

" 
" 
-
•' 
» 
2/3/97 

P701445-09 
2/13/97 
M 

" 
N 

" 
« 
2/18/97 
2/3/97 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 7470A 

P701445-10 
2/13/97 

" 
-
" 
w 

" 
2/18/97 
2/3/97 

EPA 6020 
EPA 6020 
EPA 6020 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

EPA 7470A 

0.00100 
0.002CX) 

0.00100 

O.OOIOO 

0.00100 

O.OOIOO 

0.00100 

0.000200 

O.OOIOO 

0.00200 

O.OOIOO 

O.OOIOO 

O.OOIOO 

0.00100 

O.OOIOO 

0.000200 

0.0221 

0.0533 

0.00506 

0.00229 

0.00839 

ND 
ND 

0.000200 

0.0374 

0.0968 

0.00358 

0.00361 

0.0146 

0,00145 

ND 
0.000310 

W a t e r 

mg/l 
tt 

" 
•* 

t» 

" 
" 
tl 

W a t e r 

mg/l 

" 
•• 

-
" 
" 
-
" 

North Creek AnalyticaJ, Inc. 'Refer to end ofreporifor text ofnoles and definitions. 

Joy Chang, FrdteclAranager 18939 120tti Avenue N.E. Suite 101. Bothell, WA 98011-9508 
East 11115 Montgomeiy. Suite B. Spolcane, WA 99205-4776 Page 6 of 21 
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N O R T H 
C R E E K 
ANALYTICAL 
Environmental Labtsratory Services 

BOTHELL 
SPOKANE 

PORTUND 

(206) 481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmcntai Group - OR 
7320 S.W. Hunzikcr, Suite 320 

Portland, OR 97223 

Project: 
Project Number: 

Project Manager: 

CHEVRON #61001868, Ponland, OR 
1120-11I.2B 
Kevin Freeman 

Sampted: 

Received: 
Reported: 

1/29/97 

1/30/97 
2/21/97 13:33 

Dissolved Metals pe r EPA 6000/7000 Series Methods 
North Creek Analytical - Port land 

Analyte 
Batch Date Date Specific Rcporting 
Number Prepared Analyzed Melhod Limit Result Units Notes* 

B-7 

Arsenic 
Barium 
Cadmium 

Cbromium 
Lead 

Selenium 

Silver 

M e r c u r y 

C R - 8 

Arsenic 
B a r i u m 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Mercury 

B-30 
Arsenic 
Bar iuro 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Mercury 

0270120 

" 
rt 

" 
" 
" 
" 
0270178 

0270120 

" 
" 
•• 
-
•• 
" 
0270178 

0270120 

" 
>• 
n 

rt 

" 
-
0270178 

2/6/97 

" 
" 
" 
" 
r» 

" 
2/10/97 

2/6/97 

" 
" 
" 
" 
" 
" 
2/10/97 

2/6/97 

" 
rt 

" 
" 
•* 

" 
2/10/97 

P 7 0 1 4 4 5 ^ 1 

2/7/97 
rt 

" 
2/11/97 

2/7/97 

" 
rt 

2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

P701445-06 

2/7/97 

-
" 
2/11/97 

2/7/97 

" 
• 
2/10/97 

EPA 602D 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

E P A 7 4 7 0 A 

P70144S-09 

2/7/97 

" 
rt 

2/11/97 

2/7/97 

" 
" 
2/10/97 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 6020 

EPA 7470A 

0.00100 

0.00200 

0.00100 

0.00100 

O.OOIOO 

0,00100 

0.00100 

0.000200 

O.OOIOO 

0.00200 

O.OOIOO 

0.00100 

O.OOIOO 

O.OOIOO 

0.00100 

0.000200 

O.OOIOO 

0.00200 

O.OOIOO 

O.OOIOO 

0.00100 

0.00100 

O.OOIOO 

0.000200 

0.0108 

0.0411 

ND 
0.00106 

ND 
ND 

ND 
0.000200 

0.0136 

0.0342 

ND 
ND 
ND 
ND 
ND 

0.000210 

0.0200 

0.0457 

ND 
ND 
ND 
ND 
ND 

0.000250 

W a t e r 

mg/I 
tt 

n 

" 
It 

tt 

* 
It 

W a t e r 

mg/l 

" 
-
» 
" 
rt 

•• 

•• 

W a t e r 

mg/l 

" 
» 
" 
" 
n 

n 

H 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Sendees 

BOTHELL 
SPOKAME 

PORTLAND 

(206) 481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project: CHEVRON #61001868, Portland, OR Sampled: 1/29/97 
ProjectNumber: 1120-111.2B Received: 1/30/97 
Project Manager Kevin Freeman Reported: 2/21/97 13:33 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Analyte 
Batch Date Dale Surrogate Rcporting 
Number Prepared Analyzed Limits Limil Result Units Notes* 

6-7 
Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 

Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrcne 
Naphthalene 
Phenantbrene 

Pyrene 
Surrogate: 2-Fluorobiphenyt 
Surrogate: Nitrobenzene-eiS 
Surrogate: /t-Terpkenyl-dl4 

B-9 
Acenaphthene 

Acenaphtiiylene 
Anthracene 
Benzo (a) anthracene 
Benxo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 

Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 

lodeno (M3-cd ) pyrene 
Naphthalene 

Phenanthrene 

Pyrene 
Surrogate: 2-Fluorobip/ienyl 

0270058 

" 
" 
" 
w 

rt 

rt 

-
" 
" 
" 
" 
-
" 
" 
rt 

" 
" 
" 

0270058 

" 
" 
« 
" 
n 

rt 

" 
" 
" 
" 
" 
" 
" 
" 
" 

2/5/97 
H 

n 

M 

" 
rt 

" 
" 
" 
" 
" 
" 
-
" 
-
" 
" 
" 
" 

2/5/97 
M 

" 
" 
M 

" 
M 

M 

" 
" 
rt 

" 
" 
" 
" 
" 

P70I445-01 
2/11/97 
m 

It 

rt 

rt 

rt 

rt 

rt 

" 
" 
2/13/97 
2/11/97 
" 
2/13/97 
2/11/97 
2/13/97 
2/11/97 

" 
f 

43.0-116 
35.0-114 
33.0-141 

P70144S-02 
2/11/97 

2/13/97 

2/11/97 
w 

2/13/97 43.0-116 

O.IOO 

0.100 
0.100 
0.100 

0.100 
0.100 
0.100 
0.100 
0.100 
0.200 
0.500 
0.100 
0.100 

1.00 
0.100 
0.500 

O.IOO 

O.IOO 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

0.500 

O-lOO 

0.100 

1.80 

ND 
0J64 

ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 

6 3 8 
ND 
ND 

2.11 
ND 

SZ l 

70.8 
45.8 

138 
ND 

0325 
0.208 
0.295 
0380 

0.413 
0364 

0.42S 
ND 

0.629 
4.72 

0349 
ND 
1.13 

0.587 
48.3 

Water 

ug/l 
» 
" 
It 

» 
" • 

• 
•• 
• 
" 
-
-
-
" 
-
-
% 
" 
" 

Water 

ug/l 
-
It 

tt 

<• 
tt 

-
-
" 
•• 

" 
" 
•t 

" 
M 

n 

% 

2 

2 

2 

2 
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mNORTH 

ANALYTICAL 
Envimnmental latioratory Services 

BOTHELL m (206) 481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Envirorunental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project: 
Project Number: 

Project Managen 

CHEVRON #61001868, Portland, OR 
1120-111.2B 
Kevin Freeman 

Sampled: 1/29/97 

Received: 1/30/97 
Rc^rtcd: 2/21/97 1333 

Polynuciear Aromatic Compounds per EPA8270M-SIM 
North Creek Analytical - Portland 

Analyte 
Batch Date Date Surrogate Reporting 
Number Prepared Analyzed Limits Limit Resull Units Notes* 

B-9 fconlinued) 
Surrogede: Nitrobenzene-dS 
Surrogate: p-Terphenyl-d 14 

B-10 
Acenaphthene 
Acenaphlhylenc 
Anthracene 
Benzo(a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Ftuorene 
Indeno (1^3-cd) pyreoe 
Naphthalene 
Phenanthrene 

Pyrene 
Surrogaie: 2-Fluorobiphenyl 
Surrogaie: Nitrobenzene-dS 
Surrogaie: (t-Terphenyl-dl4 

B-II 
Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) flaorantbene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 

Dibenzo (a,h) anthracene 
FluoraDthene 
Fluorene 
Indeno ( l^3-<d) pyrene 

0270058 
>l 

0270058 

" 
•* 
-
" 
-
" 
•• 
" 
" 
M 

rt 

« 
" 
" 
" 
rt 

M 

I t 

0270058 

" 
-
-
" 
rt 

" 
" 
" 
" 
" 
" 

2/5/97 
t l 

2/5/97 

" 
" 
" 
-
•• 
" 
-
" 
" 
" 
w 

» 
H 

" 
" 
" 
" 
W 

2/5/97 
H 

rt 

" 
" 
" 
" 
" 
" 
" 
" 
" 
• t 

P701445-02 
2/11/97 

*' 
35.0-114 

33,0-141 

P701445-03 

2/10/97 

" 
" 
rt 

" 
" 
rt 

" 
-
" 
" 
M 

" 
2/13/97 
2/10/97 

" 
2/13/97 
2/10/97 
t* 

43.0-116 
35.0-114 

33.0-141 

P70I445-04 
2/11/97 

" 
" 
M 

M 

" 
" 
-
rt 

-
" 
" 

0.100 
0.100 
0.100 
0.100 

0.100 
0.100 
O.IOO 
O.IOO 
O.IOO 
0.200 
0.100 
0.100 
0.100 
0.500 
0.100 
0.100 

0.100 

0.100 
0.100 
0.100 

0.100 
0.100 
0.100 

0.100 
0.100 
0.200 

0.100 
O.IOO 
0.100 

66.5 
39.7 

135 
ND 

0.647 

0.258 
0334 
0.481 
0.283 
0.409 
0.490 

ND 
0.951 

3.71 
0.275 

ND 
4.45 

0.924 
56.4 

72.0 
47.9 

0.758 
ND 

0.175 
0.I6I 
0.240 
0321 
0317 
0.267 
0.297 

ND 
0398 

L24 

0 J 4 5 

Water 

% 
" 

Water 

ug/l 
N 

n 

rt 

rt 

" 
" 
•• 
" 
rt 

" 
-
" 
" 
rt 

" 
% 
" 
" 

Water 
ug/l 
t f 

H 

" 
t* 

H 

M 

X 

-
M 

-
" 

" 

2 

North Creek Analytical, Inc. 'Refer to end of re/tort for lext ofnoles and definitions. 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Sendees 

BOTHELL • (206)481-9200 - FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Enviromnenlal Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project: 
ProjectNumber 

Project Manager. 

CHEVRON #61001868, Ponland, OR 
I120-111.2B 
Kevin Freeman 

Sampled: 1/29/97 
Received: 1/30/97 
Reponed: 2/21/97 13:33 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Analyte 
Batch Dale Date Surrogate Reporting 
Number Prepared Analyzed Limits Limit Result Units Notes* 

B-l l (continued) 
Napbthaiene 
Phenanthrene 
Pyrene 
Surrogaie: 2-Fluorobiphenyl 
Surrogate: Nilrobenzene-dS 
Surrogaie: p-Terphenyl-dl4 

CR-11 
Acenaphthene 

Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 

Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 

Phenanthrene 
Pyrene 
Surrogate: 2-Fluorobiphenyl 
Surretgate: Nitrobenzene-dS 
Surretgate: p-Terphenyl-d 14 

CR-8 
Acenaphthene 
Acenaphthylene 
Anthtacene 
Benzo (a) anthracene 

Benzo (a) pyrene 
Benzo (b) fluoranthene 

Beozo (ghi) perylene 
Benzo (k) fluoranthene 
Cbrysene 

0270058 

" 
" 
" 
rt 

" 

0270058 
• • 

-
" 
" 
" 
-
" 
•• 
" 
" 
" 
-
It 

n 

n 

" 
" 
" 

0270058 
rt 

" 

2/5/97 

" 
" 
" 
" 
" 

2/5/97 
n 

rt 

" 
" 
" 
" 
" 
•* 
-
" 
" 
" 
rt 

" 
« 
I t 

' 
t l 

2/5/97 

« 
•' 
" 
" 
•* 
" 
" 
n 

P701445-O4 
2/13/97 
2/11/97 
I t 

2/13/97 
2/11/97 

" 

43.0-116 
35.0-114 

, 33.0-141 

P701445-05 
2/11/97 

" 
" 
-
" 
-
-
" 
-
M 

-
-
M 

2/13/97 
2/11/97 
M 

•• 
" 
" 

P70I 

2/11/97 

" 
" 
" 
" 
" 
" 
" 

43,0-116 
35.0-114 
33.0-141 

445-06 

1.00 

0.100 
0.100 

0.100 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
O.IOO 
0.200 
0.100 
0.100 
0.100 

2.00 
0.100 
0.100 

0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

29.1 
1.26 

0.457 
48.7 
77.5 
43.6 

0.941 
ND 

0.185 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

2.06 
ND 
ND 
137 

0.109 
56.4 
166 

49.2 

ND 
ND 
ND 

0359 
0.791 
0.602 

1.24 
0.545 
0.514 

Water 
ug/l 
41 

% 
" 
n 

Water 

ug/l 

" 
" 
" 
" 
" 
" 
" 
'• 
-
" 
-
» 
" 
" 
rt 

% 
" 
" 

Water 

ug/l 

" 
n 

" 
•' 
" 
" 
n 

rt 

2 

/ 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Services 

BOTHELL 
SPOKANE 

PORTLAND 

(206) 481-9200 
(509) 924-9200 
(503) 643-9200 

• FAX 485-2992 
• FAX 924-9290 
« FAX 644-2202 

Pacific Environmental Group - OR 

7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project: CHEVRON #61001868, Portland, OR 

Projcc tNumber : 1120-111.2B 

Project Manager : Kevin Freeman 

Sampled: 1/29/97 

Received: 1/30/97 

Reported: 2/21/97 13:33 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Analyte 

C R - 8 ( con t inued) 

Dibenzo (a,h) anthracene 

F l u o r a n t h e n e 

Fluorene 

I n d e o o (1 ,23 -cd ) p y r e n e 

Naphthalene 

Phenanthrene 

Py rene 

Surrogaie : 2-Fluttrobiphenyl 

Surretgate: Nitrobenzene-dS 

Surrogate : p-Terpl ienyl-dl4 

B-28 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a) anthracene 

Benzo (a) py rene 

Benzo (b> fluoranthene 

Benzo (ghi) pe ry lene 

Benzo (k) fluoranthene 

Cbryswie 

Dibenzo (a,h) anlhracene 

FluorBnthene 

F luorene 

Indeno ( 1 , 2 3 -cd) pyrene 

N a p b t h a i e n e 

P h e n a n t h r e n e 

P y r e n e 

Surrogaie : 2-Fluorobiphenyl 

Surrogate : Nilrobenzene-dS 

Sur rogme: p-Terphenyl-d 14 

B-14 

Acenaph thene 

Acenaphthylene 

A n t h r a c e n e 

Benzo (a ) a n t h r a c e n e 

Benzo (a ) p y r e n e 

Batch 

Number 

0270058 

0270058 

" 
" 
" 
" 
n 

" 
" 
" 
" 
" 
-
rt 

rt 

rt 

» 
' 
' 
" 

0270058 

-
-
" 

Date 

Prepared 

2/5/97 

" 
" 
" 
" 
" 
" 
" 
" 
" 

2/5/97 

•' 
" 
" 
.» 
" 
" 
•' 
" 
" 
" 
" 
" 
" 
" 
•• 
" 
" 
" 

2/5/97 

" 
" 
•• 

Date 

/ ^ a l y z e d 

Surrogaie 

Limits 

P70I445-06 

2/11/97 

" 
rt 

" 
" 
" 
•• 
" 
" 
" 

43.0-116 

35,0-114 

33.0-141 

P701445-07 

2/11/97 

" 
" 
" 
" 
" 
" 
" 
" 
" 
II 

" 
ft 

2/13/97 

2/11/97 

'• 
" 
2/13/97 

2/11/97 

43.0-116 

35.0-114 

33.0-141 

P701445-08 

2/13/97 

" 
2/11/97 

" 

Rcporting 

Limit 

0.200 

0.100 

0.100 

0.100 

O.IOO 

O.IOO 

0.100 

0.100 

O.IOO 

0.100 

O.IOO 

0.100 

0.100 

O.IOO 

0.100 

0.100 

0.200 

0.100 

0.100 

0.100 

2.00 

0.100 

0.100 

1,00 

1.00 

O.IOO 

O.IOO 

O.IOO 

Result 

ND 

0.526 

ND 
0.760 

ND 

ND 
0.950 

50.4 

61.0 

58.1 

ND 
ND 
ND 
ND 

0.104 

0.110 

0.107 

ND 
0.109 

ND 
0.127 

0.166 

ND 
30.4 

0.281 

0.163 

4 5 3 
NR 

54 .7 

1.19 

ND 
0.254 

0.225 

0.229 

Unils 

W a t e r 

ugfl 

" 
" 
" 
" 
" 
" 
% 
" 
" 

W a t e r 

ugfl 

•> 
•• 
" 
" 
» 
rt 

n 

" 
1* 

" 
" 
rt 

rt 

" 
" 
% 
rt 

" 

W a f e r 

ug/I 

" 
" 
" 
rt 

Notes* 

3 

4 

North Creek Analylical, Inc. 'Refer lo end ofreportfor lexl ofnoles and definilions. 
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i NORTH 

ANALYTICAL 
Envtronmental laboratory Servkxs 

BOTHELL 
SPOKANE 

PORTLAND 

(206)481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmentat Group - OR 
7320 S.W. Hunzikcr, Suite 320 
Portland, OR 97223 

Project: CHEVRON #61001868, Portland, OR 
Projecl Number: 1120-111,2B 
Project Manager: Kevin Freeman 

Sampled: 
Received: 

Reported: 

1/29/97 
1/30/97 

2/21/91 1333 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytica) - Portland 

Analyte 

B-14 (continued) 

Benzo (b) fluoranthene 

Benzo (ghi) perylene 
Benzo (k) fluoranthene 
Chrysene 
Dibenzo (a,h) anthracene 
Fluorantbene 

Fluorene 
Indeno (1,23-ed) pyrene 
Naphthalene 
Phenanthrene 

Pyrene 
Surrogate: 2-Fluorobiphenyl 
Surrogate: Nilrobenzene-dS 
Surrogaie: /t-Terphenyl-dI4 

B-30 
Acenapbthene 
Acenaphthylene 

Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluoranthene 
Benzo ( ^ i ) perylene 
Benzo (k) fluoranthene 
Chiysene 
Dibenzo (a,h) anthracene 
Fluoianthene 

Fluorene 
Indeno (1,2,3-cd) pyiene 
Naphthalene 
Pbenanthrene 

Pyrcne 
Surrogaie: 2-Fluorobiphenyl 
Surrogaie: Nitrobenzene-dS 
Surrogate: ft-Terphertyl-dl4 

B-14-D 
Acenaphthene 

Baich 
Number 

0270058 

» 
w 

rt 

" 
• • 

rt 

" 
' 
" 
rt 

" 
" 
" 

0270058 

" 
" 
" 
rt 

" 
' 
• 
• 
" 
" 
rt 

" 
" 
-
-
" 
rt 

" 

0270058 

Date 
Prepared 

2/5/97 

" 
" 
" 
" 
" 
" 
" 
-
" 
" 
" 
" 
" 

2/5/97 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
M 

2/5/97 

Date 
Analyzed 

Surrogate 
Limils 

P701445-08 
2/11/97 
•1 

rt 

" 
" 
-
2/13/97 
2/11/97 
2/13/97 
2/11/97 
•• 

2//3/97 

" 
2/11/97 

43.0-116 
35.0-114 
33.0-141 

P701445-09 
2/11/97 

" 
" 
" 
" 
M 

tt 

" 
" 
" 
" 
" 
•• 

" 
" 
" 
" 
" 
rt 

43.0-116 
35.0-114 

33.0-141 

P70I44$-10 
2/10/97 

Reporting 
Limit 

0.100 

0.100 
0.100 
0.100 
0,200 
O.IOO 

l.OO 
0.100 

1.00 
0.100 
0.100 

O.IOO 
0.100 
O.IOO 
0.100 
0.100 
0.100 

0.100 
0.100 
O.IOO 

0.200 
O.IOO 
0.100 
0.100 
0.100 
0.100 
0.100 

0.100 

Resull 

0.272 

0.262 
0.242 
0314 

ND 
0.580 
2.54 

0.198 
68.7 

2.39 
0.737 
34.5 
42.1 

38.8 

0.172 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.219 
ND 

0.199 
0.440 

ND 
42.8 
49.2 

43.2 

0.788 

Units 

Water 

ug/l 
" 
" 
rt 

" 
" 
" 
" 
" 
" 
" 
% 
•• 
" 

Water 
ug/l 
•t 

" 
" 
« 
n 

" 
" 
H 

It 

t* 

" 
" 
" 
-
rt 

% 
" 
" 

Water 
ug/l 

Notes* 

/ 

/ 

North Creek Analytical, Inc. 'Refer ro end ofreportfor lexl ofnoles and definilions. 
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N O R T H 

ANALYTICAL 
Envimnmental Laboratory Semitxs 

BOTHELL 
SPOKANE 

PORTLAND 

(206) 481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmcntai Group - OR 
7320 S.W. Hunziker, Suile 320 

Portland, OR 97223 

Projecl: CHEVRON #61001868, Portland, OR 
Piojeci Number: 1120-111.2B 

Projecl Manager: Kevin Freeman 

Sampled: 1/29/97 
Received: 1/30/97 
Reported; 2/21/9713:33 

Polynuciear Aromatic Compounds per EPA 8270M-SIM 
North Creek Analytical - Portland 

Analyte 
Batch Date Date Surrogaie Reporting 
Number Prepared Analyzed Limits Limit Result Units Noles* 

B-14-D (continued) 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) fluorantbene 
Benzo (ghi) perylene 
Beazo (k) fluoranthene 
Chrysene 
Dibenzo (a.h) anthracene 
FlnorBBthene 
Fluorene 
Indeno (1,23-cd) pyrene 
Naphthalene 
Phenantbrene 
Pyrene 
Surrogaie: 2-Fluorobiplienyl 

Surrogaie: Nilrobenzene-dS 
Surrogate: /t-Terphenyl-dl4 

0270058 
rt 

•• 

" 
•• 

rt 

" 
" 
" 
" 
-
rt 

" 
-

rt 

" 
" 

2/5/97 

" 
" 
" 
*' 
rt 

" 
" 
" 
" 
" 
" 
" 
-
M 

rt 

rt 

P701445-1Q 
2/10/97 

2/13/97 
2/10/97 

*• 
" 
2/13/97 
2/10/97 

43.0-116 
35.0-114 
33.0-141 

0.100 
0.100 
0.100 
0.100 
O.IOO 
0.100 
O.IOO 
0.100 
0.200 
O.IOO 

0.100 
0.100 

2.50 
O.IOO 
O.IOO 

ND 
0377 
0.238 
0.205 
0.205 
0.128 
0.187 
0.307 

ND 
0.868 

234 

0.121 
65.8 
3.29 

0.941 
30.6 
NR 

3 6 1 

Water 
ug/l 

•• 
n 

" 
" 
" 
" 
•• 

" 
" 
" 
" 
" 
" 

% 
' • 

" 

/ 
3 

North Creek Analytical, Inc. 'Refer to end ofreftorlfor lext ofnoles and definilions. 
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NORTH 
CREEK 
ANALYTICAL 
Environmental Laboratory Sendees 

BOTHELL • (205)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 544-2202 

F^ific Environmental Group - OR 
7320 S.W. Hunziker, Suite 320 

Portland, OR 97223 

Project: 

Project Number; 
Projecl Manager: 

CHEVRON #61001868, Portiand, OR 

I120-I11.2B 
Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/29/97 
1/30/97 

2/21/97 13:33 

I BTEX per E M MTth"a'8020X/Q7iafi^'C6 
: ; Nortti^retfeAn^lyticaj ^-i^Qrtlandff' j;^? 

Analyle 
Date Spike Sample 

Analyzed Level Result 

Date Prepared: 1/31/97 
0170574-BLKl 
1/31/97 

-
" 
" 

QC 
Result 

ND 
ND 
ND 
ND 

Reporting Limit Recov. 
Units Recov. Limits % 

Extraction Method: EPA 5030 

ug/l 0.500 
0.500 
0.500 

1.00 

RPD 

Limit 
RPD 

% Notes* 

Batch: 0170574 
Blank 

Benzene 
Toluene 
Ethylbenzene 
Xylenes (tolal) 

Surrogate: 4-BFB SO.O 50.5 75.0-120 101 

LCS 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (tolal) 
Surrogate: 4-BFB 

Matrix Spike 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (lotal) 

1/31/97 

" 
" 
•• 
" 

0170574-MSl 
1/31/97 

" 
" 
" 

20.0 
20.0 
20.0 
60.0 
500 

P701445-01 
20.0 
20.0 
20.0 
60.0 

ND 
ND 
ND 
ND 

20.8 
20.7 
20.7 
62.7 
50.5 

213 
20.4 
20.4 

61.7 

ug/l 

ug/l 

67.0-130 
75.0-126 
76.0-124 

75.0-126 

104 
104 
104 

105 

75.0-120 101 

67.0-130 106 
75.0-126 102 
76.0-124 102 
75.0-126 103 

Surrogate: 4-BFB SO.O 60.7 75.0-120 121 

Matr i i Spike Dup 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (lolal) 

0170574-MSDl P701445^1 
1/31/97 20.0 ND 203 

20.0 ND 19.6 
20.0 ND 19.5 
60.0 ND 59.6 

ug/l 67.0-130 101 13.0 4.83 
75.0-126 98.0 13.0 4.00 
76-0-124 97.5 15.0 4.51 
75.0-126 9 9 3 13.0 3.66 

Surrogate: 4-BFB 50.0 54.9 75.0-120 110 

Batch: 0270045 
Blank 
Beiuxne 
Toluene 
Ethylbenzene 
Xylenes (total) 

Date Prepared: 2/4/97 
0270045-BLKl 
2/4/97 

Eitract'on Method: EPA 503O 

ND 
ND 
ND 
ND 

ug/l 

" 
I t 

" 

0.500 

0.SOO 

0.5OO 

I.OO 

SurrogeUe: 4-BFB SO.O 58.7 75.0-120 117 

LCS 
Benzene 

0270045-BSI 
2/4/97 20.O 22.1 ug/l 670-130 111 

North Creek Analytical, Inc. 'Refer lo end ofreportfor text of notes and definilions. 
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m NORTH 

ANALYTICAL 
Environmental Laboratoty Sendees 

BOTHELL 
SPOKANE 

PORTLAND 

(206) 481-9200 
(509) 924-9200 
(503) 643-9200 

FAX 485-2992 
FAX 924-9290 
FAX 644-2202 

Pacific Environmenlal Group - OR 
7320 S-W. Hunziker, Suile 320 
Ponland, OR 97223 

Projecl: 

Project Number; 
Project Manager: 

CHEVRON #61001868, Portland, OR 
1120-111.28 
Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/29/97 

1/30/97 
2/21/97 13:33 

iHi 
BTpEX'per E P A :iyieU)od; 8020";^Q uailt^ 

i - ! : ? ' ' : NoiitB.Cre^te;/H;niU|ti<al^li |br<l^ : j j j 

Analyte 
Date 
Analyzed 

Spike 
Level 

Sample 
Result 

QC 
Resull Unils 

Reporting Limit Recov. RPD RPD 
Recov. Limits % Limit % Noles* 

LCS (continued) 
Toluene 
Ethyibenzcne 
Xylenes (total) 

0270045-BSl 
2/4/97 20.0 

20.0 
60.0 
50.0 

Date Prepared: 2/4/97 
0270057 BLKI 
2/5/97 

" 
-
" 

213 
21.4 
64.7 
55.9 

ND 
ND 
ND 
ND 

ug/l 

" 
" 
rt 

Extraction 

ug/l 
" 
-
" 

75.0-126 106 
76.0-124 107 
75.0-126 108 
75.0-120 112 

Method: EPA 5030 

0.500 
0.500 
0.500 

1.00 

Surrogaie: 4-BFB 

Batch: 027Q057 
Blank 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (tola!) 

Surrogaie; 4-BFB 50.0 44.8 75.0-120 89.6 

LCS 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

0270057-BSl 
2/5/97 

-
-
" 
' • 

Date Prepared 

20.0 
20.0 
20.0 
60.0 
SO.O 

: 2/12/97 
0270233-BLKl 

20.3 
20.4 
20.5 
62.2 

ug/l 67.0-130 
75.0-126 
76.0-124 
75.0-126 

101 
102 
103 
104 

Surrogaie: 4-BFB 

0270233 Batch: 
Blank 
Benzene 
Toluene 
Ethyibenzcne 
Xylenes (lotal) 

2/12/97 

47.2 

ND 
ND 
ND 
ND 

750-120 94.4 

Extraction Melhod: EPA 503O 

ug/l 0.500 
0.500 
0.500 

l.OO 
75.0-120 

67,0-130 
75.0-126 
76.0-124 

75,0-126 

85.0 

98,5 
97.0 

93.0 
94.0 

Surrogaie: 4-BFB 

LCS 
Benzene 
Toluene 
Ethylbenzene 
Xylenes (total) 

0270233-BS2 
2/12/97 

50.0 

20.0 
20.0 
20.O 
60.0 

42.5 

19.7 
19-4 
18.6 
56.4 

ug/l 

Surrogate: 4-BFB 50.0 46.4 75.0-120 92.8 

North Creek Analylical, Inc. 'Refer lo end of report for lext ofnoles arui definitions. 
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i NORTH 

ANALYTICAL 
Environmental Labomtory Sendees 

BOTHELL . (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 - FAX 924-9290 

PORTLAND . (503) 643-9200 • FAX 644-2202 

F^cific Environmental Group - OR 

7320 S.W, Hunziker, Suile 320 

Portland, OR 97223 

Project: 
Projecl Number: 

Project Manager: 

CHEVRON S61001868, Portland, OR 
1120-111.2B 

Kevin Freeman 

Sampled: 
Received: 

Reported: 

1/29/97 
1/30/97 

2/21/97 13:33 

• ^ : i : i < . 
Total. Mctals jper B&A 60QO/^!Wfi!;Series!MetKods/Quality,Gontrol s;f̂  ::;:p 

• - ' y ' y ' \ y NOrtjfifereekiAnalytical!;Portlaild • ';^?7V^':;S^iF^1;; ^ 

Analyte 

Dale Spike Sample QC 
Analyzed Level Result Resull 

Reporting Limit Recov. RPD RPD 
Unils Recov. Limils % Limit % Notes* 

Batch: 0270008 

Blank 

Mercury 

LCS 
Mercury 

Duplicate 

Mercury 

M a t r i x Spike 

Mercury 

Matrix Spike 

Mercury 

Batch: 0270018 
Blank 

Mercury 

LCS 
Mercury 

Duplicate 

Mercury 

Matrix Spike 
Mercury 

Matrix Spike 

Batch: 0270246 
Blank 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 

Date Prepared: 2/3/97 
0270008-BLKl 
2J3/91 

0270008-BSl 
2/3/97 O.O05O0 

0270008-DUPI P70l348-t)l 
2/3/97 0.000680 

0270008-MSl P701348-01 
2^/97 0.00500 0.000680 

0270008-MS2 P70I419-01 
2/3/97 0.00500 0.00050O 

Date Prepared: 2/3/97 
0270018-BLKl 
2/3/97 

0270018-BSI 
2/3/97 0.00500 

0270018-DUPi P701445-08 
2/3/97 0.000340 

0270018-MSl P701445-08 
2/3/97 0.00500 0.000340 

ND 

0.00480 

0.000630 

0.00550 

0.00550 

ND 

0.00500 

0.000330 

Extraction Method: Metals 

mg/l O.OOO20O 

mg/l 

mg/l 

mg/l 

80,0-120 96,0 

75.0-125 96.4 

mg/l 75.0-125 100 

Extraction Method: Metals 

mg/l 0.000200 

mg/l 

mg/l 

80.0-120 IOO 

0.00560 mg/l 75.0-125 105 

20.0 7.63 6 

20.0 2.99 

0270018-MS2 
2/3/97 0.00500 

Date Prepared: 
0270246-BLKt 

2/12/97 

" 

2/15/97 
2/12/97 

P701458-05 

2/11/97 

ND 0.00520 

ND 

ND 
ND 
ND 

ND 

mg/l 75.0-125 104 

Extraction Method: EPA 200/3005 

mg/l 

» 
'• 

" 

0.00100 
0.00200 
0.00100 

0.00100 
0.00100 

Nonh Creek Analyticai, Inc. 

loy Chang; 

'Refer lo end ofreportfor lext ofnoles and definilions. 

18939 120tfi Avenue N.E., Suite 101, Bolhell, WA 98011-9508 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Sendees 

BOTHELL • 
SPOKANE . 

PORTLAND • 

(206)481-9200 - FAX 485-2992 
(509) 924-9200 • FAX 924-9290 
(503) 643-9200 • FAX 644-2202 

Pacific Environmental Group - OR 

7320 S.W. Hunzikcr, Suite 3 2 0 

Portland, OR 97223 

Project: 

Projecl Number: 

Projecl Manager: 

CHEVRON #61001868, Portland, O R 

1120-111.2B 

Kevin Freeman 

Sampled: 

Received: 

Reported: 

1/29/97 

1/30/97 

2/21/97 13:33 

ISil^JilMiiiiiililiKiSiSii^ 

Analyte 

Date Spike Sample QC R e p o r t i n g Limit Recov. 

Analyzed Level Result Resull Units Recov. Limits % 

RPD RPD 

Limit % Notes* 

Blank ( con t inued) 

Selenium 

Silver 

L C S 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Duplicate 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

M a t r i x Spike 

/Aisenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

M a t r i x Spike 

Aisenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

0270246-BLKI 

2/12/97 

2/15/97 

0270246-BSl 

2/12/97 

" 
" 
2/15/97 

2/12/97 

" 
2/18/97 

0.100 

O.IOO 

0,100 

O.IOO 

0.100 

0.100 

0.0500 

0270246-Dl lPI 

2/12/97 

" 
" 
2/15/97 
n 

2/12/97 

2/15/97 

0270246-MSl 

2/12/97 
rt 

-
2/15/97 
M 

2/12/97 

2/15/97 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.0500 

0270246-MS2 

[•7021)8-01 

ND 

ND 

ND 

0.00952 

0.00194 

ND 

ND 

P702118-01 

ND 

ND 

ND 

0.00952 

0.00194 

ND 

ND 

P701445-10 

ND 

ND 

0.0961 

O.IOO 

0.103 

0.103 

0.0954 

0,0968 

0.0541 

ND 

ND 

ND 

0.00964 

0,00214 

ND 

ND 

0.0796 

0.0991 

0.0803 

0.0938 

O.099O 

0.0747 

0.0483 

mg/l 

« 

mg/l 

" 
" 
-
-
-
" 

mg/l 

mg/l 

* 
I t 

' 
-
• 
•* 

O.OOIOO 

0.00100 

80.0-120 

80.0-120 

80.0-120 

80.0-120 

80.0-120 

75.0-125 

80.0-120 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.0-125 

75.G-125 

96.1 

IOO 

103 

103 

95.4 

96.8 

108 

79.6 

99.1 

803 

843 

97.1 

74.7 

96.6 

20.0 

20.0 

20.0 

20.0 1.25 

20.0 9.80 

20.0 

20.0 

2/13/97 

2/18/97 

0.100 

O.IOO 

O.IOO 

0.100 

O.IOO 

0.100 

0.0500 

0.0374 

0.0968 

0.00358 

0.00361 

0.0146 

0.00145 

ND 

0.138 

0.190 

0-0986 

O.IIO 

0.105 

0.0982 

0.0511 

mg/l 75.0-125 

75.0-125 

75.0-125 

75,0-125 

75.0-125 

75.0-125 

75.0-125 

101 

93.2 

95.0 

106 

90.4 

96.7 

102 

North Creek Analytical, Inc. 'Refer lo end of repetrt for lexl ofnoles and definitions. 
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i NORTH 

ANALYTICAL 
Environmental Laboratory Sendees 

BOTHELL • (206)481-9200 « FAX 485-2992 
SPOKANE • (509) 924-9200 - FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

[Pacific EnvironmenlalGroup - OR 
7320 S.W. Hunziker, Suite 320 

IPortland, OR 97223 

Project: CFIEVRON #61001868, Portland, OR 
ProjectNumber: 1120-111.2B 

Projecl Manager: Kevin Freeman 

Sampled: 1/29/97 
Received: 1/30/97 
Reported: 2/21/97 1333 | 

P.'^l^r^"^^"''>'^"-. r ' 4 ' \ V ' •;?'KT>issolve<i.J<ietalspe>ERiV6()iBO/70poTe?ies.^ . . ' - " --'i^.-'-i 

Analyte 
Dale Spike Sample QC Reporting Limit Recov. RPD RPD 
Analyzed Level Resull Result Unils Recov. Limils % Limit % Notes' 

Batch: 0270120 
Blank 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

LCS 
/Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Duplicate 

/Uscnic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Matrix Spike 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 

Matrix Snihe 
Aisenic 

Date Prepared: 2/6/97 
0270120-BLKl 

Extraction Method: EPA 200/3005 

2/7/97 

" 
» 
2/11/97 
2/7/97 
• 

It 

0270120-BSl 
2/7/97 

" 
" 
2/11/97 
2/7/97 

" 
" 

0.100 
0.100 
0.100 
0.100 
O.IOO 
0.100 

0.0500 

0270120-DUFI P701419-O1 
2/7/97 

" 
rt 

2/11/97 
2/7/97 

" 
•' 

0270120-MS1 
2/7/97 

" 
" 
2/11/97 
2/7/97 
II 

" 

0.100 
0.100 

0.100 
0,100 
0,100 
0.100 

0.0500 

0270120-MS2 
2/7/97 0.100 

0.00100 
0.0105 

ND 

ND 
ND 
ND 
ND 

P701419-01 
O.OOIOO 

0.0105 

ND 
ND 
ND 

ND 
ND 

P70I37I-02 

0.00126 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0931 

O.IOO 

0.0971 

0.106 

O.IOI 

0.0857 

0.0528 

ND 

0.0105 

ND 
ND 
ND 
ND 
ND 

0-0964 

0.110 ' 
0.0965 
0.119 

0.0995 
0,0851 
0-0519 

0,102 

mg/l 

" 
" 
" 
*• 
" 
It 

mg/l 

" 
-
rt 

» 
" 
" 

mg/l 

" 
" 
" 
" 
" 
" 

mg/l 

" 
" 
" 
" 
-
•* 

mg/l 

0.00100 

0.00200 
0.00100 
0.00100 
O.OOIOO 

0.00100 

O.OOIOO 

80.0-120 

80.0-120 

80-0-120 

80.0-120 

80.0-120 
75.0-125 
80.0-120 

75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 

75.0-125 
75.0-125 

75.0-125 

93.1 
100 

97.1 
106 
101 

85-7 

106 

95.4 

99.5 
%.5 

119 
99.5 
85.1 
104 

101 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

North Creek Analytical, Inc. 'Refer to end ofreportfor lexl ofnoles and definilions. 

18939 120tti Avenue N.F.. Suite 101, BotdeB. WA 98011-9508 
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i NORTH 

ANALYTICAL 
Environmental Ijaboratory Semkxs 

BOTHELL - (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND > (503) 643-9200 • FAX 644-2202 

Pacific Enviromnental Group - OR 
7320 S.W. Hunzikcr, Suilc 320 
Portland, OR 97223 

Project: 

Projecl Number: 
Project Manager: 

CHEVRON #61001868, Portland, OR 
1120-111.2B 
Kevin Freeman 

Sampled: 
Received: 
Reported: 

1/29/97 
1/30/97 
2/21/97 1333 

w;mMmm^m t.l,;-i,5f-«: zia^: 
jgissolyeti lVietol^pei^BApW^ 

•;--:-%^';_rj{- '• 5^;i>ijaii!i;ieir^ iyitcaigJPoHiaiiii: 2i!i:iltei^':!^^i'^'• - . .,r:;K...B-t..--; 

Analyte 

Date Spike Sample QC 
Analyzed Level Result Resull 

Rcporting Limit Rccov. RPD RPD 
Units Recov. Limits % Limit % Notes* 

Matrix Spike (continued) 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

0270I20-MS2 P70l37I-fl2 
2^7/97 0.100 

0.100 
2/11/97 0.100 
2/7/97 0.100 

0-100 
2/11/97 0.0500 

0.0290 
ND 

0.00130 
ND 
ND 
ND 

0.130 
O.IOI 

0.107 
0.106 

0.0885 
0.0627 

mg/l 75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 
75.0-125 

IOl 
101 
106 
106 

88.5 
125 

Batch: 0270178 
Blank 
Mercury 

LCS 
Mercury 

Duplicate 
Meicury 

Matrix Spike 
Mercury 

Date Prepared: 2/10/97 
0270178-BLKl 
2/10/97 

0270178-BSl 
2/10/97 0.00500 

0270178-DUPl 
2/10/97 

Extraction Method: Metals 

ND mg/l 

P701419-0I 
0.000230 0.0OO32O 

0.00510 mg/l 

mg/l 

0270178-MSl P701419-01 
2/10/97 0.00500 0.000230 0.00580 mg/l 

0.000200 

80.0-120 102 

20.0 32.7 

75.0-125 i l l 

North Creek /\nalytical. Inc. 'Refer to end ofreportfor text of notes and definitions. 

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508 
East 11115 Montgomery, Suite B, Spokane, WA 99205-4776 
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mNORTH 

ANALYTICAL 
Environmental Laboratoiy Sendees 

BOTHELL • (205)481-9200 - FAX 485-2992 
SPOKANE . (509) 924-9200 . FAX 924-9290 

PORTLAND « (503) 643-9200 • FAX 644-2202 

Pacific Environmenuil Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project: 

Project Number: 
Project Managen 

CHEVRON #61001868, Portland, OR 

1120-111.2B 
Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/29/97 
1/30/97 

2/21/97 1333 

^iJEiyl'olynu^ijar Aromatic Go mpoup 
^ S ^ y ' i ^ : ^ @ x ^ ^ ' B m W : } ^ : : . :;,.;-:'-'ty^t;?;'--W.JsJl^rthCr^:Ana^ 

. - . . - f^ f ' . - . f^ . j 

Analyte 

Date Spike Sample QC Reporting Limit Recov. 
Analyzed Level Result Result Units Recov. Limits % 

RPD RPD 
Limit % Notes* 

Batch: 0270058 
Blank 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) anthracene 
Benzo (a) pyrene 
Benzo (b) nunranlhcne 
Benzo (ghi) perylene 
BenzD (k) fluoranthene 

Chrysene 
Dibenzo (a,h) anlhracene 
Fluoranthene 
Fluorene 
[ndeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
F*yrcne 

Date Prepared: 2/5/97 
02700S8-BLK1 
2/10/97 

Extraction Method: EPA 35)0/600 Series 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Mg/l 0.100 
0.100 
0.100 
O.IOO 
0.100 
0.100 
0.100 
0.100 
0.100 
0.200 
0.100 
0.100 
0.100 
0.100 
0.100 
0.100 

Surretgate: 2-Fluorobiphenyl 
Surrogate: Nitrobenzene-dS 
Surrogaie: p-Terphenyt-dl4 

2.50 
2.50 
2.50 

1.84 
1,88 
1.62 

430-116 73.6 
35.0-114 75.2 
33.0-141 64.8 

LCS 
Acenaphthylene 
Benzo (k) fluoranihene 
Pyrene 

0270058-BSl 
2/10/97 5.01 

5.01 
5.01 

3.56 
4-46 
3.58 

ugn 50.0-150 71.1 
50.0-150 89.0 
50.0-150 71.5 

Surrogate: 2-Fluorobiphenyl 
Surrogaie: Nilrobenzene-dS 
Surrogaie: p-Terphenyl-dl4 

2.50 
2.50 
2.50 

1.52 
1.77 
1.66 

43.0-116 60.8 
35.0-114 70.8 
33.0-141 66.4 

LCS Dup 
Acenaphthylene 
Benzo (k) fluoranihene 
Pyrene 

0270058-BSDl 
2/10/97 5.01 

5.01 
5.01 

430 
431 
3.61 

ug/l 50.0-150 85.8 
50.0-150 86.0 
50.0-150 72.1 

60.0 18.7 
60.0 3.43 
60.0 0.836 

Surrogaie: 2-Fluorobiphenyl 
Surrogate: Nitrobenzene-dS 
Surrogate: p-Terphenyl-dl4 

2.50 
2.50 
2.50 

1.87 
110 
l.SS 

43.0-116 74.8 
35.0-114 84.0 
33.0-141 62.0 

North Creek Analylical, Inc. 'Refer lo endof report for text ofnoles and definitions. 
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g N O R T H 

ANALYTICAL 
Environmental Laboratory Sendees 

eOTHELL - (206)481-9200 • FAX 485-2992 
SPOKANE • (509) 924-9200 • FAX 924-9290 

PORTLAND • (503) 643-9200 • FAX 644-2202 

Pacific Environmenlal Group - OR 
7320 S.W. Hunziker, Suite 320 
Portland, OR 97223 

Project: 

Project Number: 
Project Manager: 

CHEVRON S61001868, Portland, OR 
1120-111.2B 

Kevin Freeman 

Sampled: 

Received: 
Reported: 

1/29/97 

1/30/97 
2i2l/91 13:33 

Notes and Definitions 

Note 

1 Surrogaie recovety is outside control limits due to matrix interference. 

2 The rcporting limit for this analyte was raised due to matrix interference. 

3 The surrogate recoveiy for this sample is not available due to sample dilution required from high analyte concentration and/or 
matrix interferences. 

4 The reporting limit for this analyte was raised due to the high analyte concentration present in the sample. 

5 The surrogate recovery for this sample is outside of NCA established control limits, 

6 Analyses arc not controlled on RPD values from sample concentrations less than 5 limes the reporting limit. 

7 The spike recovery for this QC sample is outside of established control limits due to sample matrix interference. 

DET Analyte DETECTED 

ND Analyte NOT DETECTED al or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

Recov. Recover)' 

RPD Relative Percent Difference 

North Creek Analytical, Inc. 

Joy Chang, 18939 1201fi Avenue N.E., Suite 101, BottieH, WA 98011-9508 
East l i t i s Montgomery, Suiie B, Spoliane, WA 99206-4776 
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18939 I20th Avenue N.E., Suile tOl, Bolhell, WA 98011-9508 (206) 481-9200 FAX485-2992 

EailllllJMomgomery, Suite D, Spokane, WA 99206-4779 (509)924-9200 FAX924-9290 

9405 S.W. Nimbus Avenue, Beaverton, OR 97008-7132 (503) 643-9200 FAX 644.2202 

ISiANALYTICAL 
—Bn̂ eonman̂ uiiotaiô sâ cea C H E V R O N U . S . A . , I H C . C H A I N O F C U S T O D Y R E P O R T 

CHEVRON INFORMATION 

CHEVRON Facility //: g . ( Q Q V ft fe fi 

?*7oH^ 
• J ^ 

Facility Address: S £ > 3 \ K W ^OiAx^S. A.\t&.. 

City, State, ZIP; 9 r ^ ^ VW^c!^ O R -

CHEVRON Contact Name: ^!ex\e- Wt^v\C- ' 

CHEVRON Telephone//: 5 \ . 0 - S H 2 L " 9 S & » \ 

Laboratory Release #: 

CONSULTANT INFORMATION 

NajTie • Rap.v.U(L-^EoN/ g x c - p Consultant Project H: W Z Q • w y - '2 .g^ 

Address: : ? 3 2 0 S V V \Au.tv:tvV<eA- S ^ C . S 2JC:> 

Phone: g ; , 3 9 . ^ 1 ^ 0 5 Fax: A?>q>> ? K 8 : ^ 

Projecl Manager: \^Si^rv.t^ecm5o< Consultant Project //: 

Sample Collection by: V < y \ ^ / l 5 0 - Airbill #: 

Turnaround Tiinn 

Standard Analyses (DAYS) 

l>i 
RUSH Analyses (HOURS) 

24 48 

RUSH Analyses (DAYS) 

Page of 
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Engineers 
Planners 

l»^:f,'ii:illM Economists 
fllHiH Scientists 

Portland Office 

DEPT OF ENViRONMeNmLQUAaTY 
RBCHIVBD 

'M 2 8 ms 

June 27,1996 

132597.n.01 

NORTHWEST REGION 

Ms. P Kieman, P.E. 
Oregon Department of Environmental Quality 
Waste Management and Qeanup 
2020 S.W. FouiA Avenue, Suite 400 
Portland, OR 97204 

Dear Ms. Kieman; 

Subject: Willbridge RI/FS Interim Action, 
Quarterly Report for March through May 1996 

This letter presents the quarterly progress report for the remedial investigation/feasibility 
study (RI/FS) work being performed at the Chevron, Unocal, and GATX Willbridge 
fadlities in Portland, Oregon. This report presents a stunmary of the following: 

• Actions taken under the Consent Order from March to May 1996. 

• Sampling, test results, and other data generated between March and May 1996. 

• A description of problems experienced and the manner in which they were resolved or 
are being addressed. 

• Actions scheduled to be takefn under the Consent Order from June to August 1996. 

This progress report fulfills the requirement of Section 7F of Consent Order WMCSR-NWR-
94-06. 

Action Taken from March through May 1996 
The foUowing work was perfonned from March through May 1996: 

• Performed quarterly groundwater sampling, monthly monitoring, and bi-weekly seep 
and sheen observations jit the Chevron, GATX, and Unocal facilities. 

• Continued to operate the Holbrook Slough cutoff trench at the Old Doane Avenue storm 
water outfall for groundwater and free product recovery when river stage levels allow 
operation of the system. 

Serving Otegon a n d Scxjttiwest Woshington from t w o locofions: 

Por f land Of l fce SSSN.E.Mut t rx tmah, Suito 1300. l>ornortet, Ol t 97232-2146 S03.235.SOOO 503 .2^ .2445 FAX 

Cofvofl is Of f i ce 2 y X i N W W c i l n u 1 B t ^ . . C c t i v a t I l s . O l i P 7 2 3 0 3 5 3 8 503.752.tl271 503.752.0276 FAX 

COPPOR00006101 

http://S03.235.SOOO
http://503.752.tl27


Ms. Jill Kieman, P.E. 
Page 2 
June 27,1996 
132597.n.01 

• Recovered approximately 9 gallons of product from monitoring wells at the Unocal, 
Chevron, and GATX fadlities from March through May 1996. 

• Submitted the Willbridge Facilities Riverfront Interim Action - Doane Avenue Storm Sewer 
Investigation Work Plan to DEQ. 

• Prepared technical n\emoranduins regarding BTEX concentrations in the Riverfront 
area and a summary of monitoring during the February 1996 flood. 

Sampling, Test Results, and Data Generated from March 
through May 1996 
Interim action monitoring activities perfonned this quarter induded water level £uid 
product thickness measurements and groimdwater sampling from selected weUs, as 
described in the Field Coordination Plan (FCP) dated April 1995. Groundwater samples 
were not obtained from wells with free product Water level measurements were not 
collected at the Unocal site during Marcii 1996. 

Groundwater Levels and Flow 

Water level mejisurements performed in March, April, and May 1996 are presented in 
Tables lb to Ic, Tables 2a to 2c, and Tables 3a to 3c, respectively. Meastirements were 
corrected for free product where present. A groundwater contour map using the April 1996 
data is presented in Figures 1 and la. 

Water levels beneath the site are influenced by annual predpitation cydes and by river stage 
fluctuations. The effect of river stage fluctuations is most pronoimced on water levels in 
wells along the river front The groundwater elevations beneath the site during early winter 
(last quarter) were relatively high as a result of the intn-eased predpitation and infiltration 
during the winter months. During this quarter (March to May) the water table elevation 
beneath the site dropped approximately 0.5 feet 

The direction of groundv^rater flow, inferred from the elevation contours, is generally 
toward the river, v^ t̂h a localized groundwater mound in the GATX south tank farm, and 
apparent elongated groimdwater depressions (troughs) beneath N.W. Doane Avenue, and 
the Saltzman Creek flume. These troughs may be caused by groundwater drainage through 
the backfill assodated wdth these structures. 

River Stage Data 

The Willamette River stage (measured on the river gauge at the Unocal dock and converted 
to City of Portland datum) ranged from approximately 9-7 to 15.6 feet diuing March to May 
1996. The river stage was dropping during March and April following the flood (February 

0496ORP_JXX 
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1996), but began rising again during May because of frie record breaking quantity of rainfall 
in Portland that month. 

Duiing the flooding in February, additional groundwater elevation measvirements were 
obtained from selectisd wells in the waterfront area. A separate technical memorandum was 
prepared summtirizing these w^ater level measurements and the effects of this type of 
extraordinary events on the groundw^ater flow directions beneath the Willbridge site. A 
copy of tills memorandum is presented in Attachment A. 

Product Thickness Measurements 
Free product thicknesses were measured at selected wells on a monthly and quarterly basis 
(see Tables l b to 3c). These data were compiled with apparent free produd thickness data 
for July, October 1995, and January and April 1996 and are shown in Figures 2 and 2a. 

The presence of free p rodud appears to be assodated with the former and current 
alignments of the Doane Avenue stormwater outfall and possibly the Holbrook slough-
Wells B-1, B-4 and B-35, located in the dock area nearest the Old Doane Avenue storm drain 
alignment, contained 0.15, 0.07, and 0.06 feet of free produd, respectivdy (April 
measurement). Wells B-38, B-39, U-5, and RES-New appear to be connected to the New 
Doane Avenue storm drain backfill material (based on water level measurements) and 
contained 0.25,0,08, 0.08, and 0.02 feet of free product, respectively. 

The April 1996 produd measiirements generally show produd thicknesses that are similar 
to last quarters measurements in wells Itxated in the general riverfront area of the site 
(Table 2a, 2b, and 2c). 

Water Quality 
Groundwater samples collected from seleded locations in the monitoring well network 
were tested for bervzene, toluene, ethylbenzene, and xylene (BTEX) (EPA method SW8020) 
and polycyclic aromatic hydrocarbons (PAHs) (EPA method SW8310), as described in the 
FCP. April 1996 BTEX results are presented in Tables 4a to 4c. April 1996 PAHs results are 
presented in Tables 5a to 5c. Wells which contained free p rodud were not sampled (free 
product designated by an F in the Tables). 

The water quality moiutoring results appear to be consistent with past data, with the 
exception of Well B-36. E>uring the previous quarter (January 1996) Well B-36 showed an 
unusual detection of BTEX (benzene; 480 [ig/L). However, no BTEX compounds were 
deteded in Well B-36 this sampling event, and BTEX had not been detected in Well B-36 
prior to January 1996. 

FoUowing the identification of increasing BTEX concentrations in three wells in the 
waterfront area during 1995, additional wells in the vidnity of Front Avenue were tested for 
BTEX concentratiorw to evaluate possible sources in January 1996. A technical 

0496QRP_.DC)C 
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memorandum was prepared summcuizing the results of the addidoncJ sam.pling . A copy of 
this memorandum is presented in Attachment B. 

Product Recovery 

The recovery program began in May 1995. The well locations induded in the produd 
recovery program and the corresponding produd recovery equipment are described in 
Chapter 3 of the FCP. Approximately 112 gallor« of free produd has been recovered by 
produd recovery equipment in morutoiing wells since the recovery program began in late 
May 1995. Product recovery data for each site are presented in Table 6. 

Produd recovery quantities vary from month to month. The passive PRC produd recovery 
equipment consistently recovers small quantities of produd each month while the more 
aggressive active produd recovery equipment recovers larger quantities of produd (2 to 20 
gallons) on em irregular basis. 

Shell/GATX Site 

A Petro-belt is operating Ln WeU MW-24 and produd recovery canisters (PRCs) are also 
present in Wells MW-7, MW-6 and MW-28. Measurable thicknesses of product were present 
in Well MW-6, and MW-7 duiing this quarter. Approximatdy 1.1 gallons of product wras 
recovered from the Shell/GATX site this quarter. 

Unocal Site 

PRCs are present in Wells U-4, B-4, B-27 and B-41. A hand bailing program has been 
implemented in Wells B-1, B-22, B-35, B-39, U-5, U-5A and RES-Old. A Pefro-belt is in Well 
B-38 and the product skimmer is in RES-New. A total of 1.6 gallons of produd was 
recovered from the Unocal site this quarter. 

Chevron Site 

PRCs are installed in Wells B-24, CR-6, and CR-7. A Pefro-bdt is present in Well CR-10. A 
total of 5.6 gallons of produd was recovered from the Chevron site this quarter. 

Holbrook Recovery Trench 

The river stage controls operation of the Holbrook Slough recovery trench, located along the 
shoreline near the old Doane Avenue outfall location. The trench is shut off as the river 
stage rises above approximately 5 to 6 feet (measured on the river gauge staff on the Unocal 
dock). River stage levels this quarter ranged between 6.6 and 12.5 feet. The trench was not 
operating this quarter. 

0 4 9 6 Q W _ J X > C 
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Seep and Sheen IWonitoring 
Weekly to biweekly site visits wrere performed to document the location and extent of 
hydroccirbon seeps and sheens at the riverbaijc. Field observations were recorded on the 
seep/sheen form. Morutoring indicates that several site conditions, induding the river stage 
and the recovery trench operation (tied to the river stage), affed the presence and 
magnitude of hydrocarbon seeps and the resulting sheens observed at the river's edge. 

Sheens that are observed on the water surface are controlled with containment booms and 
recoverable product is removed from the water surface in these areas by adsorijent pads. 
The containment booms ctirrently encompass the shoreline between the Chevron and 
Unocal docks, and from the south edge of the Unocal dock to the southern property line 
(beyond the new Doane Avenue storm sewer outfall). In addition, secondary contairunent 
booms are located inside of the first boom between the Chevron and Unocal docks and 
around the new Doane Avenue outfall pipe. 

Holbrook Recovery Trench Shoreline. Heavy sheens were consistently observed near the 
submerged recovery trench during this quarter. 

Ncw^ Doane Avenue Outfall. In general, the presence and magnitude ofthe sheens 
observed during March through May 1996 were consistent with the sheens observed during 
previous quarters in the vicinity of the storm sewer outfall. These sheens are believed to be 
produced from product exiting the pipe outfeiU and by produd seep discharge from the 
gravel backfill surrouniiing the pipe. 

North of the Chevron dock light sheens were observed behind the boat house on the April 2 
site visit Slight sheens were also observed north of the Shell/GATX dock also on April 2. 
The river stage was at the low point for this quarter on the April 2 visit. No sheen were 
observed north of the of the Chevron or SheU/GATX docks during other site visits when 
accessible for observation. 

Problems Experienced from March through May 1996 
The Petro-belt is not operating properly in WeU B-38 because of excessive drag on the belt 
from the crooked weU casing. The Pefro-belt v^nll be removed from the weU and access to 
the water table tlu-ough the crooked casing •vnS, be evaluated using a small bailer. If access 
to the water table is possible with a small bailer, the well will be induded in the hand-
bailing program to continue product recovery from this well. 

0496QRP_XOC 
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Actions Scheduled for June through August 1996 
The foUowing actions are scheduled for June through August 1996: 

• Continue the interim action monitoring program at the Chevron, GATX, and Unocal 
facilities, as described in the Interim Action Plan, the FCP, and modifications discussed 
in quarterly reports. 

• Continue operation of the Holbrook Slough cutoff trench as an interim action if river 
levels are belovî  the automatic shut-off level. 

• Receive DEQ comments on the Doane Avenue Storm Sewer System Investigation Work 
Plan. 

• Begin the Doane Avenue Storm Sewer System Investigation work. 

• Submit to DEQ a Waterfront Subsurface Investigation Work Plan. 

• Continue review of existing information and interim action monitoring data. 

(M96QRP_JXX: 
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Please caU me at 503/235-5000 if you have any questions. 

Sincerely, 

CH2MHILL 

^ ^ 2 > ^ 
Ross D. Rieke, P.E. 
Projed Manager 

Endosures 
Tables l b to Ic, Water Level Monitoring Data: March 1996 
Tables 2a to 2c, Water Level Monitoring Data: April 1996 
Tables 3a to 3c, Water Level Monitoring Data: May 1996 
Tables 4a to 4c, Water Quality Monitoring Results, Aromatic Volatiles, 1996 
Tables 5a to 5c, Water Quality Monitoring Results, PAHs, 1996 
Table 6, Free P rodud Recovered 
Figure 1, Groundwater Elevation Contour Map 
Figure la. Groundwater Elevation Contour Map-Dock Area 
Figure 2, Apparent Free Produd Thickness Measurements 
Figure 2a, Apparent Free Produd Thickness Measiorements-Dock Area 

c c Rene White/Chevron 
Andrew Holbrook/GATX 
Joe Comstock/UNOCAL 
IrvJenkins/SheUOil 
Terry Fisk/GeoEngineers 
Gregory KupiUas/Hart Crowser 
Paul Woods/SECOR 
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Table l b 

Water Level Monitoring Data 

Chevron 

Date: 03/25 

Time Begin 

Field Staff: 

Well 
Nutnber 

Holfarock SI 
B-7 
B-9 
B-19 
B-21 
B-31 
B-32 
River Stage 

General Grc 
B-7 
B-9 
B-10 
B-11 
B-14 
B-19 
B-20 
B-24 
B-26 
B-28 
B-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 
River Stage 

^96 

1020 T 
TDR 

Measuring 
Poirrt Elev 

ough Recovery T 
33.96 b 
33.95 b 
34.71 b 
34.79 b 
33.86 d 
34.23 a 

e 

lundwater SampI 
33.96 b 
33.95 b 
34.74 b 
34.95 b 
36.59 b 
34.71 b 
33.40 b 
34.70 b 
35.30 b 
35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

e 

roe End: 152( 

Depth to 
Product 

rench Well Ne 
1 17.381 M 

ng 
17.38 

13.82 

M 

15.99 
14.62 

M 
M 

11.28 
9.81 

7.62 
1.27 

M 

M 
M 

) 

Depth to 
Water 

twork 
17.39 
15.49 
14.80 
15.08 
16.06 
15.45 

17.39 
15.49 
13.82 

14.80 
15.99 
14.62 

15.45 

1128 
9.83 

7.62 
127 
0.00 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
M 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 
M 

Product 
Thickness 

0.01 

0.01 

0.00 

0.00 
0.00 

0.00 
0.02 

0.00 
0.00 

Product 
Atjjusted 
Depth lo 
Water 

17.38 

17.38 

13.82 

15.99 
14.62 

11.28 
9.81 

7.62 
127 

Groundwater 
Elevation 

16.58 
18.46 
19.91 
19.71 
17.80 
18.78 

16.58 
18.46 
20.92 

19.91 
17.41 
20.08 

18.78 

24.33 
25.76 

27.95 
33.16 

Notes: 

1 [ _ ] outlined ceO indicates data entiy location 

2 a = Measuring point elevation trom CHZM HBl field survey 

3 b = Measunng point etevstion trom original weB construction log and continned t>y CH2M HiD field survey 

4 c •= Measuring point elevation adjusted by CH2M HiB to comrrwn site datum. 

5 d - Measurir>g point elevation adjusted -1.63 leet from Reidel elevation to 

match similar congelations witti B-19, B-̂ C^ and B-21 

6 Site Datum = City of Ponlaod bendvnartc (elev = 3S.996 ft) on vrest side of Chevron Tanit «60 

7 Wells not monitored: B-12, B-13, B-33 and CR-9 

e r>IM-1 ̂  t/Ve( not monitored because product recovery equipment in well 

9 e = Rrver stage 16.00 equals elevation 20.71 

CHGW0396.XLS 
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Table 1c 

Water Level Monitoring Data 

Shell/GATX 

Date: Marc 
Time Begin 
Held Staff: 

Well 
Number 

General Grc 
MW-1 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-a 
MW-9 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
MW-16 
MW-18 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-27 
MW-28 
MW-29 
MW-31 
MW-32 
MW-33 
MW-34 
MW-36 
MW-37 
MW-39 
MW-40 

h 25,1996 

: 7:50 a jn . Time End: 
Doann Hamilton 

Maasudng Depth to 
Point Elev Product 

>undwater Monitoring 
35.43 c 
36.02 c 
38.39 c 
33.52 c 
33.34 c 
34.12 c 
33.95 c 

3.34 
7.50 

M 
M 

36.53 c 
35.82 c 
36.47 c 1 5.50 M 
35.95 c 
37.89 c 
3628 c 
34.93 c 
33.76 c 
33.39 c j 2.56IM 
34.76 c 
34.33 c 
35.65 c 
36.06 c 
35.15 c 
35.67 C 
34.39 c 
35.77 c 
37.55 c 
37.01 c 

3.47 
424 

4.73 
5.10 

6.02 

M 
M 
M 
M 
M 

M 

39.34 c 
39.67 c 
34.88 c 
34.86 c 

nac 
nac 12.77 

M 
M 

9:56 a.m. 

Depth to 
Water 

3.34 
7.70 

5.50 

2.56 

3.47 
4.24 

4.73 
5.10 

6.02 

12.77 

IQ 
tQ 
|Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
M 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
M 

Product 
Thidaiess 

0,00 

0.00 
020 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

Product 
Adjusted 
Depth to 
Water 

0.00 

3.34 
7.54 

5.50 

2.56 

3.47 

0.00 
4.73 
5.10 

6.02 

0.00 
12.77 

Groundwater 
Elevation 

30.00 
26.58 

30.97 

30.83 

32.18 
31.82 
NM-1 
30.94 
2929 

31.53 

na 
na 

Notes: ̂  

11 I outlined cell cntficatss data entry bcatian 

2 M «= nxirtthly on <<xrth monday. Q «= guartsrfy oo fourth monday 

3 c^ Measuring point elevation adjusted by CH2M HiU to comrrKxi site datum (City of Ponland datum). 

4 Wolb not monilored: MW2. MWIS. MWt7. MW25. MW30. MW35. MW38 

5 MM-1 ° Well r»ot monitored because ct product recovery equipment In well. 

SHGW0396.XLS 
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Table 2a 

Water Level Monitoring Data 

Unocal 
Oate: 04/22/96 
Time Begin: 
Raid Staff: PJT 

TlnwEnd: 

Well 
Numter 

Measiiting 
PoifjtBev 

Depttito 
PrDctict 

I^pthtD 
Water 

Product 
Ttiickness 

Product 
A<$ustad 
Deplhto 
Water 

Groundwater 
Eievalion 

Holbr 
B-1 
B-2 
& 4 
B-17 
B-35 
B-36 

RES-I 
8-1 
B-17 
B-18 
B-22 
B-25 
B-37 
B-40 
B-41 
U-5 
RES-

Genei 
U-2 
U-3 
U-4 
U-5A 
U-5 
B-1 
B-4 
B-5 
B-6 
B-16 
B-17 
B-18 
B-22 
B-27 
&-35 
B-36 
B-37 

B-38 
&-39 
B-40 
B ^ l 
RES-

ook Slough Recovery Tre 
34.79 b 
3 5 J 5 b 
34.79 b 
35.59 b 
33.58 a 
30.97 a 

4ew Well Network 
34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.83 b 
35.24 a 
33.19 a 
34.64 a 
34.20 

New 38.58 

'al Groundwater Monltorir 
35.02 a 
35.25 a 
34.46 a 
3 a 7 7 a 
34.20 a 
34.79 b 
34.79 b 
34.79 b 
35.41 b 
35.82 b 
35.59 b 
35.79 b 
34.67 b 

35.74 C 
33.58 8 
3057 a 
35.24 a 
34.75 a 
3352 a 
33.19 a 
34.64 a 

Old 3 & 0 3 d 1 

nol i Well N 
1 16.20 

16J5 
i a 4 4 
17.78 

etM 
iM 

M 
M 
M 

16,20 
1&44 

16.75 M 

17.01 
12-75 
17.82 
22.14 

>9 

M 
M 

M 

11.50 
9.35 

17.82 
16JJ0 
16.35 

M 
M 

16.44 

16.75 
16.68 
17.78 

18.63 
18.65 
17.01 
1Z75 
10.951 

M 

1^ 
M 

Ml 

ork 
16.35 
1628 
1&42 
16.44 
17.84 
14.10 

16.35 
16.44 
18.50 
16.79 
17.75 
18.90 
17.01 
12.98 
17.90 
22.16 

15.01 
15.15 
11.73 
9.40 

17.90 
16.35 
16.42 
0.00 

16.15 
16.04 
16.44 
18.50 
16.79 
1&95 
17.84 
14.10 
18.90 

18.88 
18.73 
17.01 
12.98 
11.051 

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
Q 
M 

Q 
Q 
M 
M 

M 

M 

M 
M 

M 

0.15 

0.07 
0.00 
0.06 

0.15 
0.00 

0.04 

0.00 
0.23 
0.08 
0.02 

0.23 
0.05 
OJ1» 

0.15 
. 0.07 

0.00 

0,04 
027 
0.06 

025 
0.08 
0.00 
0.23 
0.10 

1623 

16.36 
16.44 
1779 

16.23 
16.44 

16.76 

17.01 
12.80 
17.84 
2Z .U 

11.55 
9 J 6 

17.64 
1623 
i a 3 6 

i a 4 4 

16.76 
16.73 
17.79 

18.68 
18.67 
17.01 
12.80 
10.97 

18.56 
19.07 
i a 4 3 
19.15 
15.79 
i a 8 7 

18.56 
19.15 
17.29 
1751 
18.08 
16.34 
16.18 
21.84 
16.36 
i a 4 4 

20.01 
20.10 
2251 
24.41 
16.36 
18.56 
18.43 

19.26 
19.78 
19.15 
17.29 
17.91 
19.01 
15.79 
i a 8 7 
16.34 

16.07 
15.25 
16.18 
21.84 
25.06 

1 [ I Quiilneo can tnaieates data entry location 
2 a = Maasuring point olevallon fmni CH2M Hm lleU turvoy 
3 tl = Measutng pom olevzllon Intm ortginal wei condnjdlon log and conflnnad by CM2M Hill M d survey 
4 c = Measuring poimelta'iitiona^uslsdliy CHZM KOIocomnicxi sits dalum. 
5 Ss: Measurtng point elevoUcnsiQustad-t.63 iMt trom RakM elmallan lo match tils dattim 

E SDsDaluiTii: City o) Pomand t>anctimark(«toVB35.W6 It) on wen sUaoK^wvTxm T o * *80 
7 M E montttiy on touitti mcnday. • = quaitsriy on (ounh monday. 
0 NM.1 = Wall noi monHorsd bscauro product recovsry squipmeni In wglL 
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Table 2b 

Water Level Monttoring Data 
Chevron 

Date: 04/22 

Time Begin 

Field Staff: 

Well 
Number 

Holbrock SI 
B-7 
B-9 
B-19 
B-21 
B-31 
B-32 
River Stage 

General Grc 
B-7 
B-9 
B-10 
B-11 
B-14 
B-19 
B-20 
B-24 
B-26 
B-28 
B-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 
River Stage 

/96 

: 858 Tir 
TDT/EAA 

Measuring 
Pdnt Elev 

ough Recovery T 
33.96 b 
33.95 b 
34.71 b 
34.79 b 
33.86 d 
34.23 a 

e 

lundwater Sannpli 
33.96 b 
33.95 b 
34.74 b 
34.95 b 
36.59 b 
34.71 b 
33.40 b 
34.70 b 
35.30 b 
35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

e 

neEnd : 1540 

Depttito 
Product 

rench Well Ne 
1 1 7 . 0 7 | M 

ng 
1 7 . 0 7 | M 

14.66 iM 

15.88 
15.28 

M 
M 

10.21 

7.69 
1.40 

M 

M 
M 

Depth to 
Water 

hwork 
[ 17.08 

15.20 
15.39 
15.77 
12.56 
15.75 

17.08 
15.20 
14.66 
14.44 
15.80 
15.39 
15.88 
15.28 
14.85 
14.62 
14.12 
15.75 
12.68 

10.33 
6.47 
7.69 
1.40 
O.OO 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Q 

Q 

M 
M 

M 

Q 

Q 

a 
M 
Q 
Q 
M 
M 
Q 
M 
M 
M 

Product 
Thickness 

0.01 

0.01 

0.00 

0.00 
0.00 

0.00 
0.12 

0.00 
0-00 

Product 
Ac§usted 
Depth to 
Water 

17.07 

17.07 

14.66 

15.88 
15.28 

0.00 
10.23 

7.69 
1.40 

Groundwater 
Elevafion 

16.89 
18.75 
19.32 
19.02 
21.30 
18.48 

16.89 
18.75 
20.08 
20.51 
20.79 
19.32 
17.52 
19.42 
20.45 
20.63 
21.23 
18.4€ 
21.64 

25.34 
26.67 
27.88 
33.03 

Notes: 

11 j outlined cell irxficates data ertry locaiion 

2 a = Measunng point elevation from CHZM HS! field survey 

3 b = Measuring point elevation from original wet cortstruction log and conrumed by CH2M Hill lieW survey 

4 c = Measuring poif« elevation at^usted by CH2M HiU to common site datutn. 

5 d = Me3surir>g point elevation ac^usted -1.63 leet from Reidel elevation lo 

ntatcti similar cometations witti B-19, B-20\ and B-21 

6 Site Da^im => City ol Portiand t>enctimark (elev = 35.S96 ft) on wesi side of Chevron Tank #60 

7 Wells not monitored: B-12. B-13, B-33 and CFi-9 

e NII4-1 = Wefl not monilQred tiecause product recovery eOuipmcni m well. 

9 e g Rrvef stage 16.00 equals elevation 20.71 

CHGW0496.XLS 
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Table 2c 
Water Level Monitoring Data 

Shell/GATX 

Date: Apri l 

T ime Begin-

Field Staff: 

Well 
Number 

General Grc 
MW-1 
MW-3 
MW-4 
MW-5 
MW-6 
MW.7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
MW.16 
MW-18 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-27 
MW-2B 
MW-29 
MW-31 
MW-32 
MW-33 
MW-34 
MW-36 
MW-37 
MW-39 
MW-40 

Notu: 

22,1996 

7:45 a j n . 

Doann Hamilton 

Measuring 
Point Elev 

urtdwater Monito 
35.43 c 
36.02 c 
36.39 c 
33.52 c 
33.34 c 
34.12 c 
33.95 c 
36.53 c 
35.82 c 
36.47 c 
35.95 C 
37.89 c 
36.28 c 
34.93 c 
33.76 c 
33.39 c 

34.76 c 
34.33 c 
35.65 c 
36.06 c 
35.15 c 
35.67 c 
34.39 c 

35.77 c 
37.55 c 
37.01 c 
39.34 c 
39.67 c 
34.88 c 
34.86 c 

na c 
n a c 

Time End: 

Depth to 
Product 

r ing 

3.18 
7.84 

M 
M 

5.15 M 

1.77 M 

3.32 
3.23 

3.71 
4.22 

M 
M 
M 
M 
M 

5.57 M 

13.41 
M 
M 

2 :23 pJXi . 

Deplhto 
Water 

4.01 
6.34 
5.59 
4.73 
3.18 
7.95 
6.99 
9.47 
8.09 
5.15 
4 3 4 
4.18 
3.25 
3.46 
0.B9 
1.77 
9.53 
0.78 
3.32 
3.23 

3.71 
4.22 

12.75 
5.57 
3.89 

19.48 
19.43 
13.72 
14.24 

13.41 

Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
M 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
M 

Product 
Thickness 

0.00 
0.11 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

Produd 
Adjusted 
Depth to 
Water 

3.18 
7.86 

5.15 

1.77 

3.32 

0.00 
3.71 
4.22 

5.57 

0.00 
13.41 

Groundwater 
Elevation 

31.42 
29.68 
30.80 
28.79 
30.16 
26.26 
26.96 
27.06 
27.73 
31.32 
31.61 
33.71 
33.03 
31.47 
32.87 
31.62 
25.23 
33.55 
32.33 
32.83 

31.96 
30.17 
23.02 
31.98 
33.12 
19.86 
20,24 
21.16 
20.62 

na 
na 

i | I outlined cell indicates data entry location 
2 M e rrxinthly on fourth monday. Q = tpjarteily on lourth monday 

3 c ̂  Moasmng point bevation acflusted by CH2M 1*0 to common site datum (Caty o» Portland daturn). 

4 Wells not nrwnitored: MWZ, MWIS, MWI 7. MW2S. MW30, MVV35, MW3a 

SHGW0496.XLS 
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Table 3a 

Water Level MonKoring Data 

UrKical 
Date: OS/28/96 
Time Begin: 
Reld Staff: PJT 

Won 
Number 

Holbrook Sloug 
B-1 
B-2 
B ^ 
B-17 
B-35 
B-36 

RES-New Well U 
8-1 
B-17 
B-16 
B-22 
B-25 
B-37 
B-40 
B41 
U-5 
RES - Now 

General Grountf 
U-2 
U-3 
U-4 
U-5A 
U Ŝ 
B-1 
B-4 
B-5 
B-6 
B-16 
B-17 
B-18 
B-22 
B-27 
B-3S 
B-36 
B-37 
B-38 
B-39 
B-40 
B-41 
RES - Old 

Time End: 

Measuring 
Point Elev 

(1 Recovery Tre 
34.79 b 
35.35 b 
34.79 b 
35.59 b 
33.58 a 
30.97 a 

etwork 
34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.83 b 
35.24 a 
33.19 a 
34.64 a 
34.20 
38.58 

water Monltorir 
35.02 a 
3 5 ^ 5 a 
34.46 a 
33.77 a 
34.20 a 
34.79 b 
34.79 b 
34.79 b 
36.41 b 
35.82 b 
35.59 b 

35.79 b 
34.67 b 
35.74 c 
33.58 a 
30.97 a 
35.24 a 
34.75 a 
33,92 a 
33.19 a 
34.64 a 
36.03 d 

Deplhto 
Product 

nch Well N 
16.21 

16.35 
16.40 
15.08 

etw 

IM 

M 
M 
M 

16.21 
16.40 

16.94 M 

15.78 
0.00 

1652 
21,11 

'9 

M 
M 

M 

0.00 

16,52 

M 
M 

16.21 
16.35 

1&40 

16.94 
O.OOIM 

15.08 

0.00 
16.64 
15.78 

M 
M 

0.00 
16.821 M | 

Depth to 
Water 

ork 
16.21 
16.14 
ia42 
1640 
15.08 
13.01 

M 
M 
M 
M 
M 
M 

16.21 
16.40 
17,84 
16>» 
17.31 
17.94 
16.07 
0.00 

1653 
21.11 

ia98 
12.27 
0.00 

16.53 

M 
M 
M 
U 
M 
M 
Q 
M 

Q 
O 
M 
M 

16.21 
16.42 
16.59 
16.11 
16.39 
16.40 

M 

17.84 
16.94 
0.00|M 

15.08 
13.01 
17.94 

0.00 
16.76 
16.07 

M 
M 

0.00 
16.82 M 

Product 
Thickness 

0.00 

0.07 
0.00 
0.00 

0.00 
O.00 

0.00 

0.29 
0.00 
0.01 
0.00 

0.O0 
0.00 
0.01 
0.00 
0,07 

0.00 

0.00 
0.00 
0.00 

0.00 
0.12 
0.29 
0.00 
0.00 

Product 
Ac|usted 
Deplhto 
Water 

16.21 

1636 
16.40 
15.08 

1621 
16.40 

16.94 

15.84 
0.00 

1652 
21.11 

0.00 
0.00 

16.52 
16.21 
1636 

1640 

16.94 
0.00 

15.08 

0.00 
1666 
15.84 
0.00 

1682 

Groundwater 
Bevation 

18.58 
19.21 
18.43 
19.19 
18.50 
17.96 

1658 
19.19 
1755 
17.73 
18.52 
17.30 
17.35 
34.64 
17.68 
17.47 

21.04 
22.98 
34.46 
33.77 
17.68 
18.58 
18.43 
19.20 
19.30 
19.43 
19.19 
17.95 
17.73 
35.74 
18.50 
17.96 
17.30 
34.75 
M 2 B 
17,35 
34,64 
19.21 

11 I outlineij cell indicales data enliy bcallon 
2 a - Measuring point eievalion Imn CHZM Hm leM survey 
3 t c Measuring polnl olavstion from originai wei construcllon tog and conllnnaa by CHZM KM M d suiv«y 
4 c = Moasurtng polnl eltjvalion atHuslBC by CtUM MD 10 Common site aaium. 
S i n Itloasjrtr^ palm alevalisn adjustsd -1.63 leet trom Ralitel elevation to match tile datum 
5 Site Dalum = CHy ot Portland benctvnarit (elev s SS.BSe Tl) on wefl tide o< ChenoK TanK fGO 
7 M = monthly on louitti monday. Q = quarterly on tourtH mondr^. 

- Wall not ipontonid aacaga product recovary aqulpmefll I t wall 

U N e W 0 5 9 6 . X L S 
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Table 3b 
Water Level Monitoring Data 

Chevron 

Date: 05/28/96 

Time Begin: 1115 

Field Staff: EAA 

Time End: 1445 

Well 
Number 

Holbrock Slo 
B-7 
B-9 
B-19 
B-21 
B-31 
B-32 
River Stage 

General Grou 
B-7 
B-9 
B-10 
B-11 
B-14 
B-19 
B-20 
B-24 
B-26 
B-28 
B-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 
River Stage 

Measuring 
Point Elev 

ugh Recovery Ti 
33.95 b 
33.95 b 
34.71 b 
34.79 b 
33.86 d 
34.23 a 

e 

ndwater Sampli 
33.96 b 
33.96 b 
34.74 b 
34.95 b 
36.59 b 
34.71 b 
33.40 b 
34.70 b 
35.30 b 
35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

e 

Depth to 
Product 

^ n c h Well Net 
1 16.46|M 

ng 
1 16.46 

1 14.59 iM 

15.59 
15.25 

M 
M 

11.49 
9.82 

1.45 

M 

M 

Deptii to 
Water 

work 
16.46 
15.47 
15.31 
15.61 
14.61 
15.37 

16.46 
15.47 
14.59 
14.46 
16.82 
15.31 
15.59 
15.25 
14.95 
14.68 
14.27 
15.37 
13.61 
4.99 

11.49 
i a i 3 
6.31 

1.45 
OOO 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
M 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 
M 

Product 
Thickness 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.31 

0.00 
0.00 

Product 
Adjusted 
Depth to 
Water 

16.46 

16.46 

14.59 

15.59 
15.25 

11.49 
9.88 

0.00 
1.45 

Groundwater 
Elevation 

17.50 
18.48 
19.40 
19.18 
19.25 
18.86 

17.50 
18.48 
20.15 
20.49 
19.77 
19.40 
17.81 
19.45 
20.35 
20.57 
21.08 
18.86 
20.71 
29.94 
24.12 
25.69 
26.83 

32.98 
4.71 

Uote t i 

l | I otillirwd cell indicates dala entry locaiion 

2 a s Measuring point elevation from CH2M Hill field survey 

3 b e Measuring point ©lovalion from original wall constniction log and oonfirmsd t)y CH2M Hai field survey 

4 c 1= Measuring point eievalion ac^usted t y CH2M HS] to con'imon sBe datum. 

5 d >= Measising point elevation a<fusted -1.63 feet from Reidel eievalion to 

mated similar coitslations with B-19. B-20VandB-21 

6 Site Datum = City ot PDrtlan(U>enchmartc (elev:: 35.996 B) on west side of Chevron Tank S60 

7 Wells not rTwrntorad; B-12. B-13, B-33 and CR-9 

B NM-1 •= Wei not monitored tiecause product recovery equipment ki weQ. 

9 B = River stage 16.00 equate elevation 20.71 

CHGW0596.XLS 
Willbridge Facilities 
Portland, Oregon 6/6/96 
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Date: May 28,1996 

Time Begin: 8:09 a.m. 

Field Staff: Doann Hamilton 

Table 3c 

Water Level Monitoring Data 

Shell/GATX 

Time End: 9:43 a.m. 

Wen 
Numt)er 

General Gro 
MW-1 
I^IW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
MW-16 
MW-18 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW.27 
MW-28 
MW-29 
MW-31 
MW-32 
MW-33 
MW-34 
MW-36 
MW-37 
MW-39 
MW-40 

Measuring 
Point Elev 

urtdwater Monito 
35.43 c 
36.02 c 
36.39 c 
33.52 c 
33.34 c 
34.12 c 
33.95 c 
36.53 c 
35.82 c 
36.47 c 
35.95 c 
37.89 c 
36.28 c 
34.93 c 
33.76 c 
33.39 c 
34.76 c 
34.33 c 
35.65 C 
36.06 c 
35.15 C 
35.67 C 
34.39 C 
35.77 c 
37.55 C 
37.01 C 
39.34 c 
39.67 c 
34.88 c 
34.86 c 

na c 
na c 

Depth to 
Product 

ting 

j 3.23 
1 7.70 

M 
M 

5.29 M 

2 .111M 

3.06 
3.97 

4.54 
4.66 

5.73 

M 
M 
M 
M 
M 

M 

12.65 
13.35 

M 
M 

Depth to 
Water 

3.23 
7.80 

5.29 

2.11 

3.06 
3.97 

4.54 
4.66 

5.73 

12.65 
13.35 

Q 
Q 
iQ 
|Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
M 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
M 

Product 
Thickness 

0.00 
0.10 

0.00 

0.00 

0.00 
0.00 
D.OO 
0.00 
0.00 

0.00 

0.00 
0.00 

Product 
Adjusted 
Depth to 
Water 

3.23 
7.72 

5.29 

2.11 

3,06 
3.97 
0.00 
4.54 
4.66 

5.73 

12.65 
13.35 

Groundwater 
Elevation 

30.11 
26.40 

31.18 

31.28 

32.59 
32.09 

31.13 
29.73 

31.82 

na 
na 

Notes:^ 

11 I outSned cell indicates data entry location 

2 M = morjthly on fourth nvsnday. Q c cpoarterly on fourth monday 

3 c c Measuring point elevatian adjusted tiy CH2M Hill to comrrxHi site datum (City of Portland datum). 

4 Wells not monitored: MW2, MW15, MWir, MW25. MW30. MW3S. MW3S 

SHGW0596.XI.S 
Willbridge Facilities 
Portland, Oregon 6/26/96 
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Table 4a 
Wswr Qual i ty A i u l y s l * R M U I U 
Aromatic VolaUle* by S\We020 

Unocal 

Sample 
Location 

Sample 
Data 

Concentrat ion (itsltt 
Benzene O j Toluene Q | Ettiylbenzane Q t Xylenes Q 

Homrook Slougli R»cov«y Trtnch tiy«It N»«worK 
B-4 

B-17 

B-35 

B-36 

Jan.96 
Apr-96 

Jui-ge 

Oct-96 
Jan-96 
Apr-96 
Jul-SS 
O c t 4 6 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 

F 
F 

650 
580 

F 

F 

480 
O.SU 

F 

F 

9.8 
19 

F 

F 

8.9 
0.5 U 

F 
F 

11 
12 

F 
F 

6 2 

osu 

F 
F 

12 
32 

F 
F 

9.6 
Q.SU 

RES-N<«>W«II rutwortc 

B-18 

B-Z2 

B-37 

Res-New 

Jan-96 
Apr-96 
Jut-96 
Ocl-96 
Jan-ge 
Apr-96 
Jul-96 
t3ct-96 
Jan-96 
Apr-96 
Jul-96 
Oc»-9« 
Jan-96 
Apr-ge 
Jul-96 
CW-96 

1 u 
0.5 U 

15 
F 

F 
31 

F 
F 

0.5 U 
0.5 U 

1.6 
F 

F 
0 3 4 

F 
F 

0.5 U 
0.5 U 

2.3 
F 

F 
0.72 

F 
F 

O.SU 
O.SU 

S3 
F 

F 
1.3 

F 
F 

Oancnil GrouncfwBlw Monitoring 
U-2. 

U-3 

1 .̂4 

U-SA 

U-5 

B-27 

Jaiv96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
0 * 9 6 
Jan-96 
Apr-96 
Jut-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 

Apr.96 
Jul-96 
Oct-96 

Jan-96 
Apr-96 

Jul-96 
IDct-S£ 

1 
O.SU 

F 
220 

F 
F 

F 
F 

F 
F 

F 
F 

O.SU 
0.5 U 

F 

7.9 

2.9 
0.5 U 

F 
49 

F 
F 

F 
F 

F 
F 

F 
F 

l i 
0.5 U 

F 
26 

F 
F 

F 
F 

F 
F 

F 
F 

Notas: 

F - Sample was net oblatned t>«cause ol t r» prasancs of t m (lloslhg) product. 
U - NO) detected alxwe detsQIon Bmll. deiscllin Dmlt Ustod beside ttw letter. 
NS - not simplad. 

UtIUf 
lAatBOJKXS 

WIOridTe F a d i t a i 
PortJanrf, Owgon 

\ 
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Table 4b 
Water Quality Analysis Results 
Aromatic Volatiles by SW8020 

Chevron 

Sample 
Location 

Sample 
Date 

Concentration (ug/I) || 
Benzene Q Toluene Q Ethylbenzene Q Xylenes Q i| 

Holbrook Slough Recovery Trench Wed Network || 
B - 7 • • • 

B-9 

Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 

0.5 U 
0.5 U 

0.63 
1 

O.SU 
0.5 U 

0.66 
1.3 

0.5 
0.5 U 

0.5 U 
0.5 U 

1 U 
0.5 U 

1.8 
2.7 

General Groundwater Monitoring || 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-8 

CR-11 

Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jui-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 

8.6 
33 

260 
340 

230 
260 

4.6 
0.5 U 

50 
25 

1.2 
1.7 

78 
91 

2.1 
5.6 

4 
9.8 

9.5 
14 

O.SU 
0.5 U 

7.1 
7.4 

0.5 U 
0.98 

2.3 
5.2 

0.5 U 
1.3 

140 
38 

51 
93 

19 
0.5 U 

2.4 
3.2 

0.59 
1.1 

1.9 
4 

5.4 
15 

24 
14 

27 
52 

6.6 
0.5 U 

14 
15 

1.8 
2.2 

4.8 
3.8 

Notes: 
F - Sample was not obtained because of the presence of free (floating) product. 
U - Not detected above detection limit, detection limit listed beside the letter. 
NS - not sampled. 

Master 
IA8020CHJCLS 

Willt>ridge Facilities 
Portland, Oregon 5/28/96 
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1 Sample 
1 LocaBon 

SamplB 
Date 

Tabte 4c 
Water Ouality Arwlysls Results 
Aromatic Volatiles by SW8a2a 

ShellASATX 

Cancerrtratioa (ug/D ! 
Benzene Q| Toluene Q | Ethvttieiuene Q Xylenes Q 

fl General Groundwater Monitoring I 

1 MW-7 

MW-a 

MW-10 

MW-11 

MW-2Z 

1 
MW-26 

MW-23 

MW-2e 

MW-31 

MW-32 

MW-33 

MW-36 

\ 

I MW-37 

j Notes: 
F - Sample was 
U - Not dalacted 
NS - not samptec 

Jan-96 
Apr-96 
Jul.96 
0:t-96 
Jan-96 
Apr-96 
Jul-96 
Ocl-96 
Jan-96 
Apf-96 
JUI-9E 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Ocl.96 
J8n-96 
Apr-96 
Jul-96 
Oc:t-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
aan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan.g6 
Apr-«6 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 

Apr-96 

Jul-96 

Oct -96 

Jan-96 

Apr-96 

Jul-96 
Oc l -96 

Jan-96 

Apt -96 

Jul-96 

Oct -96 

not oblainod beci 
stvove dslection 
L 

5.0 U 
NS 

0.50 U 
970 

2 3 
6.5 

7.4IX) 
7.000 

1,600 
1,800 

1.0 U 
NS 

32 
35 

1.0 U 
0.50 U 

1.0 U 
1.0 U 

0.S0 U 
0.50 U 

0.50 U 
0.50 U 

NS 
0.50 U 

140 
92 

5.0 U 
NS 

OSO U 
64 

0.68 
0.88 

4,500 
3,800 

5,300 
4,400 

4.2 
NS 

1.0 U 
16 

1.0 U 
0.50 U 

1.0 U 
1.0 U 

050 U 
050 U 

050 U 
050 U 

NS 
0.50 U 

1.0 
1.0 U 

5.0 
NS 

U 

050 
6 3 

U 

050 
0 5 

u 
u 

2.100 
2.500 

4,100 
3,800 

16 
NS 

180 
140 

1.0 
050 

u 
u 

MO 

1.0 
u 
u 

050 
05O 

u 
u 

050 
050 

u 
u 

NS 
0.50 u 

1.0 
1.0 

u 
u 

luse ol tfte presence of tree (floating) product, 
limh, detection Bmit Istod tMslde the letter. 

5.0 
NS " 

1 
050 
20 

u 

1.1 
0.62 

10,000 
11,000 

15,000 1 
12.000 1 

20 1 
NS 1 

156 1 
140 E 

1 
1.0 
4.2 " 

1.0 
1.0 

u 1 
u 1 

1 
050 
050 

u 1 
u 1 

1 
050 
050 

u g 
u i 

1 
NS 

0.50 0 1 
1 

1.8 
1.0 u I 

J 

General Grourxrwater MgnitDHno 
IA8020SH-X1.S 

Wllt>rid|)« F a d l t m 
Pontand, Orogon S/28«6 
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T«l>Ie 5a 
Wotar QuaHly Analyala Bwults 

Poiycycflc Aromafle Hy<Jroc«rbon» by SWeaiO 
Unocal 

ConoHilrallonfUflfll " 
Sampta 
Location 

Sample 
Data 

Beoio(a)-
PVrone Q 

emza(a.y 
anttnacane Q 

BortfCKb)-
nuoranthene Q 

Bonioty)-
Huoraflthene Q CStirysane O 

D(tienzo(aJi>. 
arthraceoe Q 

Holbrook Stouflti Recov«ry Trench W»lt NelwoiV 
B-i 

B-17 

&35 

B-36 

Jan-96 
Apr-96 
Jut-96 
Oct-96 
JajvSe 
Apr-96 
Juf-66 
0<a-86 
Jan-fl6 
Apr-96 
Jul-96 
Oct-96 
Jarvee 
Apr-ge 
Jul-96 
Oct-96 

F 
F 

NS-1 
0.10 U 

F 
F 

. NS-1 
0.10 U 

F 
F 

NS-1 
0,10 U 

F 
F 

NS-1 
0.10 0 

F 
F 

NS-1 
0.10 U 

F 
F 

N&-1 
0.10 U 

F 
F 

NS-1 
0.10 U 

F 
F 

NS-I 
0.10 u 

F 
F 

NS-1 
0.10 u 

F 
F 

MS-1 
0.10 u 

F 
F 

NS-1 
0.10 U 

F 
F 

NS-1 
o.tou 

hidano-
•HTSfle O 

Acenapti-
thena Q 

Anthra
cene Q 

Ruor-
anthene Q Ftuorene Q 

F 
F 

NS-1 
0.10 U 

F 
F 

NS-1 
0.10 U 

F 
F 

NS-1 
S i > U 

F 

NS-1 
5.0 U 

F 
F 

NS-1 
6.0 U 

F 
F 

NS-1 
S O U 

F 
F 

NS-1 
0.10 u 

F 
F 

NS-1 
0.10 U 

F 
F 

NS-1 
5.80 

F 
F 

NS-1 
S O U 

Napft-
thalene O 

F 
F 

NS-1 
S.OU 

F 
F 

NS-1 
S.O U 

Pnene Q 

F 
F 

NS-1 
0 .&0U 

F 
F 

NS-1 
0 . 5 U 

Aomaph-
Uiytene 0 

Phonarv 
ttuona Q 

Benzo(o.M) 1 
oacvlana Q 1 

i 
F 
F 

NS-1 
S.OU 

F 
F 

NS-t 
5.0 U 

F 
F 

NS-t 
5.0 U 

F 
F 

NS-1 
SJ3U 

; 

NS-1 
0,10 u 

F 
F 

NS-1 
0.10 U 

RES-New Wall Natwork | 
B-ia 

B-22 

8-37 

Jan-96 
Apr-ge 
Jul-96 
Oct-0£ 
Jan-96 
Apr-ee 
Jul-9« 
Ocl-06 
Jan-96 
Apr-96 
Jol-9e 

Oct-96 

. NS-1 
0.10 U 

NS-1 
o.tau 

F 
0.10 U 

NS-1 
0.10 U 

NS- I 
0.10 U 

F 
0.10 u 

NS-1 
0.10 U 

NS-1 
0.10 U 

F 
D.10U 

NS-1 
0.10 U 

MS-1 
0.10 U 

F 
0.10 u 

NS-1 
0.10 u 

NS-1 
0.10 u 

F 
0.10 u 

NS-1 
0.10 u 

NS-1 
0.10 u 

F 
0.10 u 

NS-t 
0.10 U 

NS-1 
0.10 U 

F 
0.10 U 

NS-1 
5.0 U 

NS-1 
S O U 

F 
S O U 

NS-t 
S O U 

NS-1 
S.OU 

F 
5.0 U 

NS-t 
0.10 U 

NS-1 
0,10 U 

F 
O.tou 

NS-1 
S i J U 

NS-1 
S.OU 

F 
S.OU 

NS-1 
S.OU 

NS-1 
S O U 

F 
S.OU 

NS-1 
0 5 U 

NS-1 
0 5 U 

F 
0 .SU 

NS-1 
S O U 

NS-1 
5.0 U 

F 
S O U 

NS-1 
SX>U 

NS-1 
SOU 

F 
SX>U 

NS-1 
0.10 U 

NS-1 
0.10 U 

F 
0.10 u 

G o n « a I GrouncfwatBr Monitortng 1 
U-2 

U-3 

U-* 

U-5A 

U-5 

B-27 

Jan-ee 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oa-«6 
Jan-96 
A p r ^ 
Jui-96 
Oct-96 
Jan-g6 
Apr-96 
M-6S 

Oct-96 
Jan-96 
Apr-S6 
Jut-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
oa-ge 

NS- I 
0.10 V 

F 
O.10U 

NS-1 
0.10 U 

F 
0.10 U 

c 

NS-1 
0.10 U 

F 
0,10 U 

NS-1 
0.10 U 

0.10 u 

, 

NS-1 
0.10 U 

F 
0.10 u 

F 
F 

F 
F 

F 
F 

F 
F 

NS-1 
0.10 U 

F 
0.10 u 

F 
F 

F 
F 

F 
F 

F 
F 

NS-1 
0.10 U 

F 
0.10 u 

F 
F 

NoJ««: 
F - Sampla was not obtained tMrnuse ol the prasenoe oi Irae (floating) product. 
U - Mot detected atove detection Umtt, detection f mn fstad beskie tte leRw. 
NS - 1 not sampled toe PAH snalysos due io mis-ooinmurvcalkjn. 

NS-1 
S O U 

F 
s.ou 

F 
F 

F 
F 

F 
F 

F 
F 

NS-1 
S.OU 

F 
S O U 

F 
F 

F 
F 

F 
F 

F 
F 

NS-1 
0.10 U 

F 
0.10 u 

NS-1 
6.0 U 

F 
5.0 U 

F 
F 

F 
F 

F 
F 

F 
F 

NS-1 
S O U 

F 
S O U 

F 
F 

F 
F 

F 
F 

F 
F 

NS-1 
0 5 U 

F 
0 5 U 

F 
F 

F 
F 

F 
F 

F 
F 

N-S-l 
6X)U 

F 
. S J O U 

. 1 

NS-1 
5.0 U 

F 
5.0 U 

F 
F 

F 
F 

F 
F 

F 
F 

NS-1 
0.10 u 

F 
0.10 u 

F 
F 

. f 
F 

F 
F 

F 
F 

o 
o 
TJ 

o 
71 o o o o 
<7> 

IMUIOUNJOJS 
M<st« P c m a M Oregon «jB»a 



Table 5b 
Water Quality Analysis Results 

Polycyclic Aromatic Hydrocartions by SW8310 
Chevron 

Concentration (ug/l) 
Satnple 
Location 

Sample 
Oate 

Ben2o{a)-
pyrene Q 

Ben2o(a)-
anthracene Q 

Benzo(b)-
fluoranthene Q 

Benzo(k)-
fluoranthene Q Chrysene Q 

Oibenzo<a,h)-
anthracene Q 

Indeno-
pyrene Q 

Acenaph
thene Q 

Anthra
cene Q 

Fluor
anthene 0 Fluorene Q 

Naph
thalene Q Pyrene Q 

Acenaph
thylene Q 

Phenan
threne Q 

Benzo(g,h.i) 
perylene Q 

Holbrook Slough Recovery Trench Well Network f 
B-7 

B-9 

Jan-96 
Apr-96 
Jul-96 
Oci-36 
Jan-96 
Apr-95 
Jul-96 
Oct-96 

0.1 U 
0.5 U 

0.1 U 
0.28 

0.1 U 
0.5 U 

0.1 U 
0.17 

0.1 U 
0.5 U 

0.1 u 
0.43 

a i U 
0.5 U 

0.1 U 
0.18 

a i U 
0.5 U 

a i u 
0.34 

a i U 
O.SU 

0.1 u 
0.19 

0.1 U 
0.5 U 

0,1 U 
0.33 

6 U 
25 U 

5 U 
5 U 

5 U 
25 U 

5 U 
5 U 

a i u 
0.5 u 

0.1 u 
0.64 

5 U 
25 U 

5 U 
5 U 

5 b 
5 U 

5 U 
5 U 

0.5 U 
2.5 U 

O.SU 
0.58 

S U 
25 U 

5 U 
5 U 

5 U 
25 U 

5 U 
5 U 

a i U 
O.SU 

a i u 1 
0.38 

General Groundwater Monitoring 1 
B-10 

B-11 

-
B-14 

B-28 

B-30 

CR-e 

CR-11 

Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-95 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 

^ f - 9 6 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-ge 

0.1 U 
0.5 U 

0.1 U 
0.1 U 

0.1 U 
0.1 U 

0.1 U 
0.1 U 

0.1 U 
0.1 U 

1.9 
3 

0.1 U 
0.1 U 

0.1 U 
O.SU 

0.1 U 
0.1 U 

0.11 
0.21 

0.1 U 
0.1 U 

O l U 
0.1 U 

0.54 
1.1 

0.1 U 
0.1 U 

0.1 u 
0.6 U 

0.1 U 
0.1 U 

0.1 U 
0.1 u 

0.1 u 
0.1 u 

0.1 u 
0.1 u 

1.4 
2.1 

0.1 U 
0.1 U 

0.1 U 
0.5 U 

0.1 U 
0.1 U 

0.1 U 
0.1 U 

O l U 
0.1 U 

0 1 u 
a i u 

0.56 
1 

a i u 
a i u 

0.1 u 
0.5 U 

0.1 u 
0.1 u 

0.36 
0.64 

0.1 u 
Ol u 

0.1 u 
0.1 u 

0.82 
1.4 

0.1 U 
0.1 U 

0.1 u 
0.5 U 

0.1 U 
a i u 

a i u 
a i u 

a i u 
0.1 u 

0.1 u 
a i u 

0.1 u 
2.7 

a i u 
a i u 

a i u 
0-5 U 

0.1 u 
a i u 

0.1 u 
0.1 u 

0.1 u 
0.1 u 

0.1 u 
0.1 u 

2.1 
2.9 

a i u 
0,1 u 

S U 
25 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
25 U 

S U 
S U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

S U 
5 U 

0.1 u 
0.5 U 

0.1 u 
2.4 

a i u 
2.4 

0.1 u 
0.1 u 

0.1 u 
a i u 

1.2 
1.7 

0.1 u 
a i u 

5 U 
25 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

9 2 
5 U 

7.6 
7.6 

7 
S U 

5 U 
5 U 

5 U 
5 U 

S U 
S U 

O.SU 
2.5 U 

O.SU 
4.1 

O.SU 
3.3 

S U 
5 U 

0,5 U 
O.SU 

1.6 
2.5 

O.SU 
0.5 U 

S U 
25 U 

5 U 
5 U 

5 U 
5 U 

S U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
25 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 
5 U 

5U 
5U 

5U 
5 U 

a i u 
0.5 U 

0.1 U 
a i 

0.1 u 
a i u 

0.1 u 
a i u 

a i u 
Ol u 

2.3 
'3.8 

0.1 U 
a i u 

Notes: 
F - Satnple was not obtained because ot the presence of free (floating) product, 
l i - Not <Jetected above detection limit, detectfon limil listed beside the latter. 
NS - not sampled. 
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Table So 

Water Quality Analysis Results 
Potycyclfc Aromatic Hydrocarbons by SW8310 

SheWaATX 

Concentration (ug/l) 
Sample 1 Sample 
Location J Oate 

Benzo(a)-
pyrene Q 

Benzo{a)- Benzo{b)-
anttiracene Q fluoranthene Q 

Ben20{k)-
Ruoranthene Q Chrysene Q 

Oibenzo(a,h)-

anthracene Q 
Indeno-
ovjene Q̂  

Acenaph
thene O 

Anthra
cene Q 

Fhior-
anthene Q 

(^neral Grounctwater Monitoring 
MW-7 

MW-11 

MW-22 

MW-23 

MW-26 

, 
MW-28 

MW-31 

MW-36 

j MW-37 

Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-g6 
Apf-96 
Jul-g6 

Oct-96 
Jan-96 
Apr-96 
Juf-95 

Oct-96 
Jan-96 
Apr-96 
Ju(-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Ju(-96 
Ocf-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-d6 
Apr-96 
Jtjl-9€ 

Oct-96 

1.0 U 
NS 

0.10 U 

aio u 

aio u 
0.10 u 

1.0 u 
0.10 u 

aio u 
NS 

1.0 u 

cso u 

1.0 u 
0.S0 u 

NS 
0.10 u 

2.8 
0.91 

1.0 U 
NS 

0.10 U 

aio u 

aio u 
0.10 u 

1.0 u 
0.10 u 

aio u 
NS ' 

1.0 u 
0.50. U 

1.0 u 
0.50 U 

NS 

aio u 

1.2 
0.77 

1.0 
NS 

u 

0.10 

aio 
u 
u 

0.10 
0.10 

u 
u 

1.0 

aio 
u 
u 

0.10 
NS 

u 

1.0 
0.50 

u 
u 

1.0 
0.50 

u 
u 

NS 
0.10 u 

2.3 
0.85 

Notes: 

F - Sample was not ot i taned t>ecause of the presence of free (fioaling) product 
U - Not detected above detection limit, detection limit listed beside the letter. 
NS - not sampled. 

1.0 
NS 

U 

0.10 

aio 
U 
U 

0.10 

aio 
U 
U 

1.0 
0.10 

U 
U 

aio 
NS 

U 

1.0 
0.50 

U 

u 

1.0 
0.50 

u 
U 

NS 
0.10 u 

1.0 
0.44 

1.0 
NS 

u 

aio 
aio 

u 
u 

0.10 

aio 
u 
U 

1.0 

aio 
u 
u 

aio 
NS 

u 

1.0 

aso 
u 
u 

1.0 
0 5 0 

u 
u 

NS 

aio u 

ae 
Z 6 

1.0 U 
NS 

0.10 u 
0.10 u 

aio u 
aio u 

1.0 u 
0.10 u 

0.10 u 
NS 

1.0 u 
aso u 

1.0 u 
aso u 

NS 
0.10 U 

1.0 u 
0.10 u 

1.0 u 
NS 

aio u 
0.10 u 

aio u 
0.10 u 

1.0 u 

aio u 

aio u 
NS 

1.0 u 
0.50 U 

1.0 u 
0.SO u 

NS 

ato u 

1.6 
0.77 

50 
NS 

U 

5.0 
25 

U 
U 

5,0 
25 

u 
u 

50 
5.0 

u 
u 

5.0 
NS 

u 

— 1 

50 
25 

u 
u 

50 
25 

u 
u 

NS 
5.0 u 

50 
5.0 

u 
u 

50 
NS 

u 

5.0 
S.O 

U 

u 

5.0 
5.0 

u 
u 

50 
5,0 

u 
u 

5.0 
NS 

u 

50 
25 

u 
u 

50 
25 

u 
u 

NS 
5.0 u 

50 
5.0 

u 
u 

1.0 
NS 

u 

aio 
aio 

u 
u 

0.10 
0.10 

u 
u 

1.0 
0.10 

u 
u 

0.10 
NS 

u 

1,0 

aso 
u 
u 

1.0 
0.50 

u 
u 

NS 
0.10 u 

1.0 
0.10 

u 
u 

Fluorene Q 

50 
NS 

u 

5.0 
5.0 

U 

u 

S.O 
S.O 

0 

50 
S.O 

u 
u 

5.0 
NS 

u 

1 

50 
25 

u 
u 

SO 
25 

u 
u 

NS 
S.O u 

50 
5.0 

u 
u 

Naph
thalene Q Pyrene Q 

50 
NS 

U 

470 
540 

480 
370 

50 
17 

U 

22 
NS 

" 

SO 
25 

u 
u 

60 
25 u 

NS 
5.0 u 

50 
S.O 

l l 
u 

5,0 
NS 

U 

aso 
aso U 

aso 
0.50 

u 
u 

S.0 
0.50 

u 
u 

aso 
NS 

u 

5.0 
2.5 

u 
u 

5.0 
2.5 

u 
u 

NS 
0.50 u 

5.0 
0,50 

u 
u 

Acenaph
thylene Q 

Phenan
threne Q 

1 
Benzo{g.h,i) 

perylena Q 

^ 1 
50 
NS 

u 

5.0 
25 

U 
U 

S.O 
25 

U 
U 

50 
5.0 

u 
u 

5.0 
NS 

u 

• 

50 
25 

u 
u 

50 
25 

u 
u 

NS 
5.0 u 

50 
5.0 

u 
u 

50 
NS 

U 

5.0 
S.O 

U 
U 

S.O 
5.0 

U 
U 

50 
5.0 

U 
U 

5.0 
NS 

u 

.... 

50 
25 

u 
U 

50 
25 

U 

u 

NS 
5.0 u 

50 
5.0 

u 
u 

1.0 
NS 

U 

0.10 

aio ^ 1 
1 

aio 
0.10 :; 1 
1.0 

0.10 
u 
u 

1 
0.10 
NS 

U 

1.0 
0.50 

u 
u 1 

1.0 
0.50 

u 
u 

1 
NS 

0.10 u 

1.3 
1.0 
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Week Ending 

May 1995 
June 1995 
July 1995 

August 1995 
September 1995 

October 1995 
November 1995 
December 1995 
January 1996 
February 1996 

3/1/96 
3/29/96 
4/5/96 
4/19/96 
4/26/96 
5/10/96 
5/31/96 

Product Recovered 

Table 6 
Free Product Recovered 

Interim Act ion Plan 
V/lllbridge Facilities 

PRODUCT REMOVED (gallons) 

Unocal 

... 
o.so 
0.65 
5.21 
0.00 
0,00 
5.50 
6.31 
5.93 

43.99 
nc 

. ric 
0,32 
1.19 
0.00 
0.11 
0.00 

69.61 

Chevron 

... 
0,00 
0,04 
0.57 

0.12 
0,00 
0,00 
0,00 
0,16 
0.28 
nc 

5.17 
nc 
nc 

0.07 
nc 

0.31 

Shell/GATX 

1.50 
1.35 
0.37 
0.78 
26.03 
3.10 
0.03 
0.25 
0.80 
0.00 
nc 

0.38 
nc 
nc 

0.32 
nc 

0.38 

6.71 35.29 

Total Recovered 

Holbrook 
Recovery Trench 

off 
nr 
nr 
nr 
nr 

700 
Off 
Off 
off 
off 
off 
off 
off 
off 
off 
off 
Off 

700 

1 811.6 

COMMENTS 
SHELL/GATX Installed Phase 1 recovery systems 

MW-6 and MW-24 

Trench recovery quantities totaled in Jan. 1996 

B-38: petrobelt not operating properly - excessive 
drag In tha crooked well. 

1 
Symbols: 
... = no produd recovery systems Installed. 
nc = product recovery systems not checkad thai week. 
nr n system checked, dala reporled cumulallvo on the nextrsport suCtnHted. 
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T E C H N I C A L MEMORANDUM CtaSHIUL 

Willbridge Facilities - Portland, Oregon 

February 1996 Flood - Water Level Monitoring Results and 
Conclusions 

PREPARED FOR: 

PREPARED BY: 

CXIPIES: 

Rene White/Chevron 
Joe Comstock/Unocai 
Andrew Holbrook/GATX 
Irv Jenkins/Shell 

Bruce Brody-Heine 

Ross Rieke/CH2M HILL 
Teny Fisk/GeoEngineers 
Paul Woods/SECOR 
Gregory Kapillas/Hart Crowser 

DATE: April 11,1996 

Groimdwater levels were measured in selected morutoring wells at the Willbridge Facility 
riverfront during the extraordinary flood conditions of the Willamette River in February 
1996. The supplemental water level data record the response of groundwater at the site to 
these extreme river conditions and provides insight about groundwater hydraulics beneath 
this portion of the site. Areas specifically targeted for water level data collection during the 
flood include wells associated with: 

• General riverfront area (B-8, B-10, B-16, B-19, and B-36) 
• New Doane Avenue storm sewer (RES-New, U-5, B-37, B-18, and RESOld) 
• Old Doane Avenue storm sewer (B-17 and B-35) 
• Holbrook slough area (former channel) (B-7, B-9, B-20, and B-33) 

Water levels were measured daily for approJdmately 10 days during tiie crest of the fltxjd. 
Groundwater elevations are presented in Table 1. Hydrographs of the data from the specific 
areas are presented in Figures 1 througji 4. 

Water Level Response to the Rood 

General Riverfront Area 

Figure 1 presents hydrographs for 9 wells closest to the river that represent hydrogeologic 
conditions in the silty sand fill material at the Willbridge riverfront. Four wdls are located 
at the edge of Chevron's ele\cated parking area, and are approximately 40 feet from the 
river's edge. Five additional wells are located on the Unocal property and range from 
approximately 120 to 210 feet from the rivers edge. The hydrographs indicates that 
groundwater levels in the wells in Chevron's elevated parking area closely mimic the river 

FT3xyj:V(yUBfiX3V13ZS9rMA?Wa«SVlO0O¥lO00MERt)OC 132557J.01 
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M.P.E. -

Date 

7-Feb-96 
8-Feb-96 
9-Feb-96 
lO-Feb-96 
ll-Feb-% 
12-Feb-96 
13-Feb-96 
15-Feb-96 
16-Feb-96 
2a-Feb-96 

WiUamette 
River Stage 

Unocal staff 

Staff Gauge 

18.20 
24.00 
27.17 
27.00 
25.50 
22-92 
20.CX) 
16ii0 
16.00 
18.42 

Giug< 

ELEV. 

21.32 
27.12 
30.28 
30.12 
28.62 
26.03 
23.12 
19.62 
19.12 
21.54 

Table 1 
WILIBRIDGE FACIUTIES 

1996 Rood 
Selected Water Uevel Data 

New Storm Sewer Outfall 
RES-New 

38.58 

DTW 

20.19 
18.99 
17.23 
15.37 
14.64 
14.80 
15.42 
17.02 

~ 
-

ELEV. 

18.39 
19.59 
21.35 
2321 
23.94 
23.78 
23.16 
21.56 

~ 
-

u-5 
34.20 

DTW 

1658 
15.00 
11.11 
834 
854 
9.23 
10.23 
12.13 

— 
-

ELEV. 

17.62 
1920 
23.09 
25.66 
25.66 
24.97 
23.97 
22.07 

— 
-

B-37 
35.24 

DTW t ELEV. 

18.11 17.13 
17.00 18.24 
15.07 20.17 
1253 22.71 
11.70 23.54 
11.82 23.42 
1234 22.90 
13.80 21.44 

— _ 
- -

B-18 
35.79 

DTW 

18.13 
1754 
1632 
15.75 
1538 
14.87 
14.70 
15.04 

— 
-

ELEV. 

17.66 
1835 
19.47 
20.04 
2051 
20.92 
21.09 
2035 

— 
-

RES-Old 
34.05 

DTW j 

16.99 
1639 
1632 
16.02 
15.92 
1538 
15.64 
1554 

-
-

ELEV. 

17.06 
1736 
17.83 
18i)3 
18.13 
1837 
18.41 
1851 

— 
-

Old Stonn Sewei "| 

B-17 
35.59 

DTW 

16.34 
1630 
16X)4 
15.49 
14.14 
1335 
13.06 
1336 

— 
-

(ELEV. 

1935 
19.39 
1955 
20.10 
21.45 
2234 
2253 
27,33 

— 
-

B-35 1 
33.58 1 

DTW 1 

15.12 
14.40 
9.07 
6.97 
7.11 
7.87 
8,79 
10.31 

-
~ 

ELEV, I 

18.46 
19.18 
2451 
26.61 
26.47 
2531 
24.79 1 
2337 

-
— 

M.P.E. 

Date 

7-Feb-96 
8-Feb-96 
9-Fd?-96 
lO-Feb-96 
ll-Feb-96 
12-Feb-96 
13-Feb-96 
lS-Feb-96 
16-Feb-96 
20-Feb-96 

) - 1 

1 Willamette 
River SUge 

Unocal Statf Gauge 

Suff Gauge 

1830 
24.00 
27.17 
27.00 
25.50 
22.92 
20.00 
1650 
16.00 
18.42 

ELEV. 

21.32 
27.12 
30.28 
30.12 
28.62 
26.03 
23.12 
19.62 
19.12 
2154 

WILLBRIDGE FACIUTIES 

1996 Flood 
Selected Water Level Data 

Historic Holbrook S I o u ^ Area 
B-7 

33.96 

DTW 

12.59 
7.03 
3.47 
3.78 
5.10 

— 
16.41 

-

ELEV. 

21.37 
26.93 
30.49 
30.18 
28.86 

_ 
_ 
— 

17.55 
-

B-9 
33.95 

DTW 1 ELEV. 

1330 20.75 
730 2635 
3.70 3035 
3.91 30.04 
5.16 28.79 

_ _ 

13.90 20.05 
-

B-20 
33.40 

DTW ELEV. 

12.98 20.42 
6-67 26.73 
390 3050 
330 3030 
4.50 28.90 

.̂  — 
^ 

-̂  — 

14.18 19.22 
- -

B-33 
35.10 

DTW ELEV.I 

14.81 2039 
830 26.80 
439 30.81 
4.48 30.62 
5.74 2936 

., 
— _ 

12.16 22.94 
- -

B-8 
34.17 

DTW 

1530 
l.m 
4.07 
439 
557 

^ 
_ 
— 

12.81 
-

ELEV. 

18.97 
26.29 
30.10 
29.88 
28.60 

_ 
— 
— 

2136 
-

General 
B-10 
34.74 

DTW 

1439 
1356 
10.62 
831 
6.43 
— 
— 
— 

11.11 
— 

ELEV. 

20.45 
21.18 
24.12 
26.43 
28.31 

— 
— 
-

23.63 
— 

-Wells Near the River 
B-16 
35.82 

DTW 

1636 
16.12 
15.93 
1536 
14.06 
13.34 
13.03 
13.13 

-
— 

ELEV, 

19.56 
19.70 
19.89 
20.56 
2136 
22.48 
2239 
22.69 

— 
— 

B-19 
3431 

DTW 

13.50 
13.00 
7.07 
638 
7.04 
— 
-
-

11.88 

ELEV. 

2131 
21.71 
27.64 
28.43 
27.67 

-
— 
— 

2Z83 
"~ 

B-36 

30.97 1 

DTW 

13.69 
11.87 
4.80 
3-00 
3.92 
5.11 
632 
7.15 

— 
— 

ELEV. 

1738 

19.101 
26.171 
27.97 j 
27.05 
25.86 
24.65 
23.82 

_J 
DTW = Depth to Water in feet below top of measuring point 
ELEV. = elevatioa of water table in feet relative to the City of Fortland datum 
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Figure 2 
Hydrograph -1996 Flood 
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Figure 3 
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Figure 4 
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TECHNICAL MEMOHANDUM Cf^HIll 

Willhridge Facilities - Portland, Oregon 

Benzene Concentrations in Selected Wells in the Riverfront 
Area 

PREPARED FOR: Joe Comstock/Unocal 
Andrew Holbrook/GATX 
Irv Jenkins /Shell 
Rene White/Chevron 

PREPARED BY: Bruce B r o d y - H e i n e / C H 2 M HILL 

COPES: Ross Rieke/CH2M HILL 
Teny Fisk/GeoEngineers 
Gregory KapiUas/Hart Crowser 
Paul Woods/SECOR 

DATE- April 11,1996 

Prior to January 1995 only sdected wells in the riverfront area had been sampled. Well B-14 
is the only well in the riverfront area that prior to 1995 had detectable concentrations of 
benzene that exceeded 100 Hg/L (224 to 600 lig/L). Other wells in the riverfront area before 
1995 either had low, or no, detection of BTEX compovinds, or were not sampled. BTEX data 
for wells in the riverfront area from sampling events in 1995 and 1996 are presented in the 
attached figure. 

Evaluation of the 1995 water quality data indicated that benzene concentrations had been 
generally increasing in WeUs B-ll, B-14, and B-17 during the four quarters of groundwater 
sampling. These dtree wells are located on the east side of Front Avenue in the Chevron 
and Unocal dock areas (see attached Figure). Analytical data from wells that are positioned 
on the west side of Front Avenue have not shown this increase of benzene concentrations in 
groundwater. 

Three additional monitoring wells, CR-3, B-13, and B-29 {currently not in the groundwater 
sampling program) were sampled in January 1996 for benzene, toluene, ethylbenzene, and 
xylenes (BTEX) to obtain additional data in the vidnity of Front Avenue. January 1996 
analytical results document a small decrease in the benzene concentrations detected in WeUs 
B-ll, B-14, and B-17 (see figure) compared to data from October 1995. BTEX concentrations 
in the three additional weUs sampled in January 1996 (CR-3, B-13, and B-13) are presented 
on the attached figiire. The benzene concentration in Well CR-3, on the north edge of the 
Chevron property along the riverfront side of Front Avenue, and Well E-29 located across 
Front Avenue from the riverfront were nondetect. However benzene was detected in well 
B-13 at a concentration of 400 fig/L. Benzene was cdso vmexpectedly detected in Well B-36, 
where previous sampling results were nondetect 

The data suggest elevated benzene concentratior« are limited to ttie riverfront side of Front 
Avenue on the Chevron and Unocal portion of the Willbridge site. One explanation for ti^e 
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DEPT OF fePWMJfeWTAL Q'JAUTY 
Engineers RECglViD 
Piannets 

ffJ^^CT Economists APR 1 0 ^ 6 
J H ^ H V Scientists 

Portland Office NORTHWEST REGION 

April 5,1996 

132597.n.01 

Ms. Jill Kieman, P.R 
Oregon Department of Envirorunental Quality 
Waste Management and Qeanup 
2020 S.W. Fourth Avenue, Suite 400 
Portland, OR 97204 

Dear Ms. Kieman: 

Subject Willbridge RI/FS Interim Action, 
Quarterly Report for December 1995 through Februsuy 1996 

This letter presents the quarterly progress report for the remedial investigation/feasibility 
study (RI/FS) work being performed at the Chevron, Unocal, and GATX Willbridge 

~facilifilK"iri Poftland, Oregon. This report presents a sumrnafyorthe following; 

• Actions taken under the Consent Order from December 1995 to February 1996. 

• Sampling, test results, and other data generated between December 1995 and February 
1996. 

• A description of problems experienced and the manner in which they were resolved or 
are being addressed. 

• Actior^ scheduled to be taken under the Consent Order from March to May 1996. 

This progress report fulfills the reqviirement of Section TF of Consent Order WMCSR-NWR-
94-06. 

Action Taken from December 1995 through February 1996 
The foUowing work was performed from December 1995 through February 1996: 

• Performed quarterly groundwater sampling, monthly monitoring, and bi-weekly seep 
and sheen observations at the Chevron, GATX, and Unocal facilities. 

Serving Oregon ond StxrttiwesT Woshington trorn two tocotiorts: 

Portland Office 825 N.E Multnomatt. SuHe J300. Poitlonei, OS 97232-2146 S03.23SS0O0 S03.23S.244S FAX 

CorvaHis OtHce 2300hlWWalnutBxea.Corvallis.OtJO/SSO-.-iSSa 503.7S2.a27l 503.757.0276FAX 
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• Continued to operate the Holbrook Slough cutoff trench at the Old Doane Avenue storm 
water outfall for groundwater and free product recovery when river stage levels allow 
Of)eration of the system. 

• Completed installation of a petroielt in Well B-38, and a product skimmer pimip in 
Well RES-New as a continuation of ttie free product recovery program. 

• Recovered approximately 68 gallons of product from monitoring wells at the Unocal, 
Chevron, and GATX fedlities from December 1995 through February 1996. 

• Submitted Willbridge FadHties Riverfront Interim Action Work Plan to DEQ. 

Sampling, Test Results, and Data Generated from December 
1995 through February 1996 
Interim aciion monitoring activities performed this quarter included water level and 
product thickness measurements and groundwater sampling from selected wells, as 
described in Tables 3-la, 3-lb, and 3-lc of the Field Coordination Plan (FCP) dated April 
1995. Grovmdwater samples were not obtained for chemical testing from wells with free 
product 

Groundwater Levels and Flow 
Water level measurements performed in December 1995, January, and February 1996 are 
presented in Tables la to Ic, Tables 2a to 2c, and Tables 3a to 3c, respectively. Measurements 
were corrected for free product where present. A groundwater contour map using the 
January 1996 data is presented in Figures 1 and la. 

Water levels beneath the site are influenired by annual precipitation cycles and by river stage 
fluctuations- The effect of river stage fluctuations is most pronounced on water levels in 
wells along the river front. The groxmdwater elevations were rising during the end of the 
fall (last quarter) from increased precipitation and resulting infiltration during the winter 
months. The largest water level ciianges assodated with predpitation/infiltration were 
observed in the SheU/Chevron main tank farm area. 

The direction of grotmdwater flow, inferred from the elevation contours, is generally 
toward the river, with a localized groimdwater mound in tiie GATX south tank farm., and 
an apparent elongated grotmdwater depressions (froughs) beneath N.W. Doane Avenue, 
and the Saltzman Creek flimie. These troughs may be caused by groundwater drainage 
through the backfill assodated with these structures. 

The Willamette River stage (measured on the river gauge at the Unocal dock and converted 
to City of Portland datum) ranged from approximately 12.9 to 19.5 feet during December 
1995 and January 1996. The Willamette Valley received greater than average snow and rain 
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during the end of January and the begirming of February Vvhich resulted in major flooding 
of the Willamette River and most of its tributaries. The river crested at approximately 
elevation 30.3 feet (City of Portland datum) on February 9,1996. The top of the river bank at 
the Willbridge Fadlities riverfront is approximately 31 to 34 feet FoUowing the flood, ttie 
river stage remained relatively high through the end of February. 

Wells alcmg the Willbridge riverfront were influenced by the unusual Willamette river stage 
conditions during January and February 1996. The river stage was 19.5 feet (City of Portiand 
datum) during the water level measurements in January 1996. As a result of this elevated 
river stage, the water level elevation measurements for January (Figure la) indicated a flow 
dfrection from the river towards the site adjacent to the Old Doane Avenue storm sewer and 
the New Doane Avenue storm sewer. In the vicinity of the New Doane Avenue storm 
sewer, the water leveb indicate this groundwater gradient reversal is present up to the day 
barrier installed in the sewer backfill. The elevation of the top of the day barrier is 
approximately 17 to 18 feet (City of Portiand datiun). 

Groimdwater elevation measurements were obtained at frequent intervals during the 
extraordinary river levels in February. A separate technical memorandum is being prepared 
summarizing these water level measurements and the inferred groundwater flow directions 
beneath the Willbridge site. 

Product Thickness Measurements 
Free product thicknesses were measured at selected wells on a monthly and quarterly basis 
(see Tables la to 3c). These data were compiled with apparent free product thickness data 
for April, July, October 1995, and January 1996 and are shown in Figures 2 and 2a. 

The presence of free product appears to be assodated with the former and current 
alignments ofthe Doane Avenue stormwater outfall and possibly the Holbrook slough. 
Wells B-1, B-4 and B-35, located in ttie dock area nearest the Old Doane Avenue storm drain 
alignment, contained 0.12,0.04, and 0.05 feet of free product, respectively (January 
mccisiuement). Wells B-38, B-39, U-5, and RES-New appear to be connected to the New 
Doane Avenue storm drain backfill material (based on water level measurements) and 
contained 0.14,0.07, 008, and 0.03 feet of free product, respectively. 

The January 1996 product measurements generally show increased levek of product in 
wells located in the vidnity of the New Doane Avenue storm sewer at the intersection of 
Front Avenue and near the clay barrier(TabIe 2a, 2b, and 2c). Produd thicknesses in WeUs 
CR-7 and CR-10 also have inaeased during this last quarter. These weUs are currentiy 
induded in the WiUbridge Fadlity's product recovery program. 

Water Quality 
Groundwater samples coUected from seleded locations in the monitoring weU network 
were tested for benzene, toluene, ethylbenzene, and xylene (BTEX) (EPA method SW8020) 
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and poiycydic aromatic hydrocarbons (PAHs) (EPA method SV.'SSIO), as described in 
Tables 3-la, 3-lb, and 3-lc of ttie FCP. For reference purposes, 1995 BTEX results are 
presented in Tables 4a to 4c and January 1996 BTEX results are presented in Tables 5a to 5c. 
1995 PAHs results are presented in Tables 6a to 6c, and January 1996 PAHs results are 
presented in Tables 7a to 7c. Beised on last quarters recommendations to discontinue 
Scunpling wells that contain free produd, any weU which contained free produd was not 
sampled (free produd designated by an F in the Tables). 

The water quality monitoring results appear to be consistent with past data, with the 
exception of BTEX concentrations in Wdl B-36. During the previous quarter a general trend 
of increase in BTEX concenfrations over the past four quarters was noted in Wells B-ll, 
B-14, and B-17. The January 1996 BTEX concentrations in these three wells remained 
approximatdy the same as the Odober 1995 values. However the January 1996 analysis for 
WeU B-36, downgradient of WeUs B-ll, B-14, and B-17, shows a detection of BTEX (benzene; 
480 lig/L). Benzene was not deteded in previous sampling of WeU B-36. 

FoUowing the identification of the increasing BTEX concentrations last quarter, it was 
recommended ttiat additional wells in ttie vicinity of Front Avenue be tested for BTEX 
concentrations to attempt to identify possible sources. A technical memorandum wiU be 
prepared summarizing the results and the document will be submitted as an attachment to 
the next quarterly report 

Product Recovery 
The recovery program began in May 1995. The weU locations induded in the produd 
recovery prognun and the corresponding produd recovery equipment are described in 
Chapter 3 of the FCP. Approximately 103 gaUons of free produd has been recovered by 
produd recovery equipment in monitoring weUs since the recovery program began in late 
May 1995. Produd recovery data for each site are presented in Table 8. 

Sheil/GATX Stte 

A Petrobdt is operating in WeU MW-24 and produd recovery canisters (PRCs) are also 
present in WeUs MW-7, MW-19, MW-6 and MW-28. Measurable ttiicknesses of produd 
were present in WeU MW-6, and MW-7 during ttiis quarter. The PRCs from weU MW-19 
was transferred over to MW-6 in February 19%. Approximately 1.1 gaUons of produd was 
recovered fixtm the SheU/GAT^X site this quarter. 

Unocal SKe 

PRCs are present in Wells U-4, B-4, B-27 and B-41. A handbailing program has been 
implemented in WeUs B-1, B-22, B-35, B-39, U-5, U-5A and RES-Old. A Peti-o-belt was 
instaUed in WeU B-38 and the produd skimmer was instaUed in RES-New in December 
1995. A tota] of 42.0 gaUons of produd was recovered from tiie Untxal site this quarter. 
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Chevron Site 

PRCs are instaUed in WeUs B-24, CR-6, and CR-7. A Petro-belt is present in WeU CR-10, but 
was undergoing repairs during January and February 1996. A total of 0.4 gaUons of p rodud 
was recovered from the Chevron site this quarter. 

Holbrook Recovery Trench 

The river stage controls operation of the Holbrook Slough recovery trench, located along the 
shoreline near ttie old Doane Avenue outfaU location. The trench is shut off as the river 
stage rises above approximately 5 to 6 feet (measured on the river gauge staff on the Unocal 
dodc). River stage levels this quarter ranged between 12.9 and 27 feet. The trench was not 
operating this quarter. Based on information obtained from ttie Chevron terminal persoimel, 
approximately 700 gallons of product was recovered by the trench during May 1995 
tiirough Odober 1995. 

Seep and Sheen Monitoring 

Weekly to biweekly site visits were performed to docvmient the location and extent of 
hydrocarbon seeps and sheens at the riverbank. Fidd observations were recorded on the 
seep/sheen form. Monitoring indicates that several site ccHiditions, induding the river stage 
and the recovery trench operation (tied to the river stage), affed the presence and 
magnitude of hydrocarbon seeps and the resulting sheens observed at the river's edge. 

Sheens that are observed on the water surface are controUed with containment booms and 
recoverable p rodud is removed from the water surface in these areas by adsorbent pads and 
skimming equipment The containment booms currentiy encompass the shoreline between 
the Chevron and Unocal docks, and from the south edge of ttie Unocal dock to ttie southern 
property line (beyond the new^ Doane Avenue storm sewer outfaU). In addition, secondary 
containment booms are located inside of the first boom between the Chevron and Unocal 
docks and around the new Doane Avenue outfaU pipe. 

Holbrook Recovery Trench Shoreline. Heavy sheens were consistentiy observed near the 
submerged recovery trench during this quarter. 

New Doane Avenue Outfall. In general, the presence and magnitude of the sheens 
observ'ed diuing December 1995 through February 1996 were consistent witti the sheens 
observed during previous quarters in the vicinity of the storm sewer outfaU. These sheens 
are believed to be produced from produd exiting the pipe outfaU and by product seep 
discharge from the gravel backfiU surrounding the pipe. 

No seeps and sheens were observed north of the Chevron dock, or north of the SheU/GATX 
dock when accessible for observation. 
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Problems Experienced from December 1995 through 
February 1996 
It has been discovered that the hydrophobic filters on tiie produd recovery canisters tend to 
lose thek hydrophobidty after being in contad with groundwater for long periods. This can 
inhibit the proper functioning of the produd recovery device. Once filters lose thek 
hydrophobidty, the filters are being reconditioned in the fidd. 

Actions Scheduled for March through l\/lay 1996 
The foUowing actions are scheduled for Mardi through May 1996: 

• Continue ttie interim action monitoring program at the Chevron, GATX, and Unocal 
fadUties, as described Ln the Interim Action Plan, the FCP, and modifications discussed 
in quarterly reports. 

• Continue operation of the Holbrook Slough cutoff trench as an interim action li river 
levels are below^ the automatic shut-off level 

• Receive DEQ comments on the WiUbridge Waterfront Interim Action Work Plan. 

• Submit to DEQ a Doane Avenue Storm Sewer System Investigation Work Plan. 

• Continue review of existing informaticai and interim action monitoring data. 
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Please caU me at 503/235-5000 if you have any questions. 

Sinoerdy, 

CH2MHILL 

Ross D. Rieke, P.E. 
Projert Manager 

Endosures 
Tables la to Ic, Water Level Monitoring Data: December 1995 
Tables 2a to 2c, Water Levd Monitoring Data: January 19% 
Tables 3a to 3c, Water Levd Monitoring Data: February 1996 
Tables 4a to 4c, Water Quality Monitoring Results, Aromatic VolatUes, 1995 
Tables 5a to 5c, Water Quahty Monitoring Results, Aromatic VolatUes, 1996 
Tables 6a to 6c, Water QuaUty Monitoring Results, PAHs, 1995 
Tables 7a to 7c, Water QuaUty Monitoring Results, PAHs, 1996 
Table 8, Free P rodud Recovered 
Figure-lT-Ground^vater-Eievation-Contoui^Map-

Figure la. Groundwater Elevation Contour Map-Dock Area 
Figure 2, Apparent Free Produd Thickness Measurements 
Figure 2a, Apparent Free Produd Thickness Measurements-Dock Area 

c: Rene White/Chevron 
Joe Comstock/UNOCAL 
Andrew Holbrook/GATX 
Irv Jenkins/SheU OU 
Terry Fisk/GeoEngineers 
Paul Woods/SECOR 
Gregory KupiUas/Hart Crowser 

0296QRP_.IXX: 

COPPOR00006144 



Table 1 a 

Water Level Monitoring Data 

Unocal 

Date: 12/28/95 

Tline Begin: 
Reld Staff: DWC 

Time End: 

Well 
Number 

Recovery Tre 
B-1 
B-2 
B-17 
B-35 
B-36 

RES-New We 
B-1 
B-4 
B-17 
B-18 
B-22 
B-25 
B-37 
B-40 
B-41 
RES-New 

General Grou 
U-2 
U-3 
I M 
U-5A 
U-5 
B-1 
8-4 
B-17 
B-18 
B-22 
B-27 
B-35 
B-36 
B-37 
B-38 
B-39 
B-40 
B-41 

RES - Olcf 

Measuring 
Point Elev 

nc l i Well Network 
34.79 b 
35.35 b 
35.59 b 
33.58 a 
30.97 a 

t Network 
34.79 b 
34.79 b 
35.59 b 
35.79 b 
34.68 b 
35.83 b 
35.24 a 
33.19 a 
34.64 a 
38.58 

ndwater Monltorl i 
35.02 a 
35.25 a 
34.46 a 
33.77 a 

34.2 a 
34.79 b 

34.79 b 
35.59 b 
35.79 b 
34.68 b 
35.74 c 
33.58 a 
30.97 a 
35.24 a 
34.75 a 
33.92 a 
33.19 a 

34,64 a 
34.05 d 

Depth to 
Product 

16.75 

15.60 

M 

M 
M 

16.75 
O.OOlM 

18.30 |M 

19,66 
17.23 
0.00 

22.59 

M 
M 

. 

12.71 
0.00 
5.97 

18.43 

M 

16.75 
0,00 

18.30 
O.OOlM 

15.60 

19.66 
0,00 

18.05 
17.23 

M 
M 

0.00 
17.53 Ml 

Depth to 
Water 

16.91 
16.56 
16.85 
15.61 
13.91 

iM 
M 
M 
M 

16.91 
O.OOlM 

16.85 
18.66 
18.31 
18.59 
19.66 
17.23 
0.00 

22.61 

15.06 
12.71 
0.00 
6.39 

18.48 
16.91 

M 
M 
M 
M 
M 
M 
M 

Q 
Q 
M 
M 
O 

0.00 
16.85 
18.66 
18.31 
O.OOlM 

15.61 
13.91 
19.66 
0.00 

18.23 
17.23 

M 
M 

0.00 
17.54 M 

Product 
TWdmess 

0,16 

0.01 

0.16 

0.00 

0.01 

0.00 
0.00 

0.02 

Q.OO 

0.05 
0.16 

0.00 

0.01 

0.01 

0.00 

0.18 
0,00 

0.01 

Product 
Adjusted 
Depth to 
Water 

16.78 

15.60 

16.78 

0.00 

18.30 

19.66 
17.23 

22.59 

12.71 

18.44 
16.78 

0.00 

18-30 

15.60 

19.66 

18.09 
17.23 

17.53 

Groundwater 
Elevation 

18.01 
18.79 
18.74 
17.98 
17.06 

18.01 
NM-1 
18.74 
17.13 
16.38 
17.24 
15.58 
15.96 
NM-t 
15,99 

19.96 
22.54 
NM-1 
27.38 
15.76 
18.01 
NM-1 
18.74 
17.13 
16.38 
NM-1 
17.98 
17,06 

15.58 
NM-1 
15.83 
15.96 
NM-1 
16.52 

Note*: 
1 outlined ceO indicates data entry location 
2 a - Measuring point elevation Itom CH2M Kill f ieM survey 
3 b s Measuring point elevation I n m onginaJ weH construction log and canTnnad by CH2M Hin field sun^ey 
4 c = Measuring point elevation adjusted by CK2M Hill to comnian s ie datum. 
5 d B Measuring poi i t elevation adjusted -1.63 leet tram Reidaf elevation to ntatch site datum 
E Site Datum i City ot Poitiand benctsnuli (elev •= 35,996 ft] on west side of Oievron Tank t60 
7 M i : monthly on fourtti monday. Q B quarterty on lourtti monday. 
8 NM.f e Well not monilored because product recoveiy etjupemem in wall 
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Table l b 
Water Level Monitor ing Data 

Ct>evron 

Date: 12/29/95 

Time Begin:. 
Field Staff: 

13:30 Time End: 16:30 
CTC 

Well 
Number 

Measuring 
Point Elev 

Depth to 
Produca 

Recovery Trench 
B-7 33.96 b 
B-9 33.95 b 
B-16 35.62 b 
B-19 34.71 b 
B-21 34.79 b 
B-31 33.86 d 
B-32 34.23 a 
River Stage e 

Genera] Groundwater Sampling 

B-7 
B-9 
B-10 
B-11 
B-14 
B-16 
B-19 
B-20 
B-24 
B-26 
B-28 
B-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-e 
CH-10 
CR-11 
River Stage 

.15.011M 

16.17 
15.90 

33.96 b I 17.74|M 
33.95 b 
34.74 b 
34.95 b 
36.59 b 
35.82 b 
34.71 b 

33.4 b 
34.7 b 
35.3 b 

35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

16.09M 

8.81 
10.23 

7.54 
1.83 

e 

Note*:-

Depth to 
Waler 

Product 
Thickness 

17.74 
15.86 
16.82 
15.75 
16.07 
14.36 
16.09 
25.90 

17.74 M 
15.86|M 
15.01 

16.18 
15.90 

16.09 

8.81 
10.28 

7.54 
1.83 

25.90 Q 

M 
Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 

0.00 

0.01 
0.00 

0.00 

0.00 
0.05 

0.00 
0.00 

Product 
Adjusted 
Depth to 
Water 

15.01 

16.17 
15.90 

16.09 

8.81 
10.24 

7.54 
1.83 

Groundwater 
Elevation 

16.22 
18.09 
19.00 
18.96 
18.72 
19.50 
18.14 
10.81 

16.22 
18.09 
19.73 

11 I outlined cell indicalas data etniy location 

2 a c Measuring point eievalion fn>m CH2M KBI fietd survey 

3 b •= Measuring point elevation from original weD oonstniction log and contirmed by CH2M Hill field survey 

4 c <̂  Measuring point elevation adjusted by CH2M K t to oommon site datum. 

5 d = Measuring point elevation adfusled -1.63 feet from Reidel elevat)6n tO 

match similar correlalions with B-tS. B-2(A and &-21 

6 Site Datum = Qty o l Portland bsnctunatk {etsv c 3S.996 ft) on west Side of Chevron Tank * 6 0 

7 Wells not monitofad: 0-2, B-12, B-13. B.33 and Cfl-S 

S e c Hivei stage 16.00 equals elevation 20.71 

17.23 
18.80 

18.14 

26.80 
25.33 

28.03 
32.60 
1061 
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Table I c 
Groundwater Monitoring Requirements 

Shell/GATX 

Date: December 28.1995 
Time Begin. 
Field Staff: 

Well 
Number 

General Grc 
MW-1 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
MW-16 
MW-18 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-28 
MW-29 
MW-31 
MW-32 
MW-33 
MW-34 
MW-36 
MW-37 

7:34 a.m. Timi 
Poann Hamilton 

Measuring 
Point Elev 

)undwater Monito 
35.43 c 
36.02 c 
36.39 c 
33.52 c 
33.34 c 
34.12 c 
33.95 c 
36.53 c 
35.82 c 
36.47 C 
35.95 c 
37.89 c 
36.28 c 
34.93 c 
33.76 c 
33.39 c 
34.76 c 
34.33 c 
35.65 c 
36.06 c 
35.15 0 
34.39 c 
35.77 c 
37.55 c 
37.01 C 
39.34 c 
39.67 c 
34.88 c 
34.86 c 

3 End 

Def 
Pre 

ring 

1: 9;37a, 

j t h to 

HJUCt 

3.76 
8.13 

M 
M 

5.65 M 

3.23|M 

3.26 
4.27 

4.25 

M 
M 
M 
M 

5.90|M 

DL 

Depth to 
Water 

3.95 
8.16 

5.65 

3.23 

3.26 
4J27 

4.25 

5.90 

Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 

Product 
Thicltness 

0.19 
0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

Product 
Adjusted 
Depth to 
Water 

3.80 
8.14 

5.65 

3.23 

3.26 

4.25 

5.90 

Groundwater 
Elevation 

29.54 
25.99 

30.82 

30.16 

32.39 
31.79 
NM-1 
30.14 

31.65 

Notes: 
11 I otJtSned cell ind'cates data entry location 

2 M = monthly on fourth monday. O = quarterly on fourlti monday 

3 c ^ Measuring point elevation adjusted by CH2M Hill to common site datum. 

4 Wens not monitored. MW2, MWIS. MW17, MW25, MW27, MW30, MW3S, MW38. MW39, MW40 

5 NKft-1 ^ Well not monjlpred t>ecause produtrt recovery e<{tiipeinent In weD 
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Table 2a 

Wa te r Leve l M o n i t o r i n g Data 

Unoca l 
Date: January 22,1996 
Time Begin: 1200 Time End: 
Field Staff: 

Well 
Number 

Measuring 
Point Elev 

Depth to 
Product 

Depdito 

Water 

Product 
TWdtness 

Holbrook Slougti Recovery Trench Well Network 
34.79 b I 16.73[M B-1 

B-2 
B-4 
B-17 
B-35 
B-36 

3 5 J 5 b 
34.79 b 
35.59 b 
33.58 a 
30.97 a 

16.48 

17.60 
0.00 

15.52 

RES-New Well Network 
B-1 
B-17 
B-18 
B-22 
B-25 
B-37 
B-40 
B-41 
U-5 
RES - New 

34.79 b 
35.59 b 
35.79 b 
34.67 b [ 
35.83 b 
35.24 a 
33.19 a 
34.64 a 
34.20 
38.58 

0.00 

1^73 
0.00 
0.00 
O.OOlM 

aoo 
18.20 

aoo 
17.38 
15.57 
20.91 M 

General Groundwater Monitor ing 
lJ-2 
U-3 
U-4 
U-5A 
U-5 
S-l 
B-4 
B-5 
B-6 
S-16 
&-17 
B-18 
B^22 
B-27 
B-35 
B-36 
B-37 
B-38 
B-39 
B-40 
B-41 
RES - Old 

0.00 
16.56 
17.60 

6.43 
15.57 
16.73 
17.60 
0.00 
0.00 
0.00 
0.00 
0.00 

aoo 
17.44|M j 
15.52 
aoo 

l e i o 
18.e9M 
17.03 
0.00 

17.38 

16.85 
16.50 
17.64 
16.78 
15.57 

13.93 

16.85 
16.78 
18.20 
17.39 
18.88 
18.23 

16.40 
17.42 
15.65 
2094 M 

M 
M 

16.44 
16.58 
17.64 
6.50 

15.65 
16.85 
17.64 
16.18 
16.44 
16.75 M 

35.02 a 
35J25 a 
34.46 a 
33.77 a 
34.20 a 
34.79 b 
34.79 b 
34.79 b 
35.41 b 
35.82 b 
35.59 b 
35.79 b 
34.67 b 

35.74 C 
33.58 a 
30.97 a 
35.24 a 
34.75 a 
33.92 a 
33.19 a 
34.64 a 
36.03 d I 17.42|M I 17.49|M 

16.78 
18.20 
17.39 
17.87|M 
15S7 
13.93 
16-23 
19.03 
17.10 
16.40 
17.42 

0.12 
0.02 
0.04 

aoo 
0.05 
0.00 

0.12 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.04 
0-08 
0.03 

0.00 
0.02 
ao4 
0.07 
0.08 
0.12 
0.04 
0.00 

aoo 
0.00 
0.00 
0.00 
0.00 
0.43 
0.05 
0.00 
0.03 
0.14 
0.07 

aoo 
0.04 
0.07 

Product 
Adjusted 
Deptii to Grotindwater 
Water Bevation 

16.75 
16.48 
17.61 
16.78 
15.53 
13.93 

16.75 
16.78 
15.53 
17.39 
18.88 
18.21 
16.40 
17.39 
15.59 
2092 

16.44 
16.56 
17.61 
6.44 

15.59 
16.75 
17.61 
16.18 
16.44 
16.75 
16.78 
18.20 
17.39 
17.53 
15.53 
13.93 
18.21 
18.92 
17.04 
16.40 
17.39 
17.43 

18.04 
18.85 
17.18 
18.81 
18.05 
17.04 

18.04 
18.81 
17.59 
17.28 
16.95 
17.01 
16.79 
17.25 
18.61 
17.66 

18.58 
18.67 
16.85 
27 J 3 
18.61 
18.04 
17.18 
18.61 
18.97 
19.07 
18.81 
17.59 
17.28 
18.21 
18.05 
17.04 
17.01 
15.83 
16.88 
16.79 
17.25 
18.60 

Notes: 

1 ( I outined cell indicates data entry location 
2 a c Measuring point elevstion horn CH2M Ha ridd suwey 
3 li°MeaxuringpoMal«vationtroinorf$lna) wei) constnKtion log and continned by CH2M Hin KeWsuniey 
* e = Measuring point elevation adjosted by CH2M HH to oommon tite datum. 
5 d c Meaiuring point elevation adjusted -1.63 (e»t (rom HeBel elevation to matcti site datuni 
6 Site Datum s City of Portland benchnufti (elev = 35.996 ft) on west side of Chevron Tank »«0 
7 M B monttify on lootttt monday. Q >= qua/tertjr on fourth monday. 
8 HM-1 c Well not monltofed because product recovery equ^wnenl in well. 
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Table 2b 
Water Level Monitoring Data 

Chevron 

Date: 01/22 

Time Begin 

Field Staff: 

Well 
Number 

Holbrock Sf 
B-7 
B-9 
B-19 
B-21 
B-31 
B-32 
f^ver Stage 

General Grc 
B-7 
B-9 
B-10 
B-11 
B-14 
B-19 
B-20 
B-24 
B-26 
B-28 
B-30 
B-32 
CR-3 
C R ^ 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 
River Stage 

/?6 

0900 T 
EAA/CTC 

Measuring 
Point Elev 

ough Recovery T 
33.96 b 
33.95 b 
34.71 b 
34.79 b 
33.86 d 
34.23 a 

e 

undwater Sampli 
33.96 b 
33.95 b 
34.74 b 
34.95 b 
36.59 b 
34.71 b 
33.40 b 
34.70 b 
35.30 b 
35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

e 

nne End: 113( 

Depth to 
Product 

rench Well Ne 
15.621 M 

ng 
15.82 

14.67 

M 

15.20 
15.71 

M 
M 

12.02 
9.91 

6.96 
1.78 

M 

M 
M 

) 

Depth to 
Water 

twork 
15.82 
15.31 
15.54 
15.91 
14.40 
15.73 

15.82 
15.31 
14.67 
15.73 
17.21 
15.54 
15.20 
15.71 
15.23 
15.25 
14.51 
15.73 
10.42 
4.70 

12.03 
10.12 
6.21 
7.01 
1.78 

14.75 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
M 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
tA 
M 
M 

ProdiM 
Thickness 

p.OO 

0.00 

0.00 

0.00 
0.00 

0.01 
021 

0.05 
0.00 

Product 
Adjusted 
Depth to 
Water 

15.82 

15.82 

14.67 

15.20 
15.71 

12.02 
9.95 

6.97 
1.78 

Groundwater 
Elevation 

18.14 
18.64 
19.17 
18.88 
19.46 
18.50 

18.14 
18.64 
20.07 
19.22 
19.38 
19.17 
18.20 
18.99 
20.07 
20.00 
20.84 
18.50 
23.90 
3023 
23.59 
25.62 
26.93 
28,60 
3^65 
19.46 

Notes 
t [ _ j outlined cell indicates daa entiy location 

2 a <: Measuiing point elevation trom CH2M HH field survey 

3 b «. Measurir>g point elevation from original weB constrtxrlion log and oonfomed by CH2M Hill field survey 

4 c c Measuring point eievation ai^usted by CH2M Hit to comnxxi site datum. 

5 d = Measuiing point elevation adjusted -1.63 leet from Reidel elevation to 

match simitar coiretations with B-19, B-2a and B-21 

6 Site Datum •= City o( PorttanU benctunari* (elev .= 35.996 tt) on west side o( Chevron Tar* »60 

7 WeUs not monilored: B-12, B-13, B-33 and CR-9 

8 NK4-1 B Wefl not monitored tiecause produa recoveiy equipnieni in well 

9 e c River stage 16J0O equals etevalion 20.71 
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Table 2c 

Groundwater Monitoring Requirements 

Shelt/GATX 

Date: January 22,1996 

Time Begin: 8:32 a.m. Time End: 4:49 p.m. 
Field Staff: Doann Hamilton and Greg Kupillas 

Well 
Number 

General Gro 
MW-1 
MW-3 
MW-4 
MW-S 
MW-6 
MW-7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
MW-16 
MW-18 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-28 
MW-29 
MW-31 
MW-32 
i'J^-33 
MW-34 
MW-36 
MW.37 

Measuring 
Point Elev 

undwater Monito 
35.43 c 

. 36.02 c 
36.39 c 
33.52 c 
33.34 c 
34.12 c 
33.95 c 
36.53 c 
35.82 c 
36.47 c 
35.95 c 
37.89 C 
36.28 c 
34.93 c 
33.76 c 
33.39 C 
34.76 c 
34.33 c 
35.65 c 
36.06 c 
35.15 c 
34.39 c 
35.77 c 
37.55 c 
37.01 c 
39.34 c 
39.67 c 
34.88 c 
34.86 c 

Depth to 
Product 

ring 

8.96 IM 

2.50 
7.44 

M 

M 

4 . 5 0 | M 

2 . 1 8 | M 

2 . 7 7 | M 

2J29 
M 
M 

4.62|M 

Depth to 
Water 

2.92 
t 8.96 

5.20 
4.32 
2.85 
7.44 
6.45 
9.57 
7.31 
4.50 
3.83 
3.65 
2.71 
2.44 
1.08 
2.18 
8.50 
1.08 
2.77 
3.49 

2.29 
12.70 
4.62 
3.23 

19.07 
18.71 
13.74 
14.22 

Q 
M 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
Q 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 

Product 
Thickness 

0.00 

0.35 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Product 
Adjusted 
Depth to 
Water 

8.96 

2.57 
7.44 

4,50 

2.18 

2.77 

2.29 

4.62 

Groundvrater 
Elevation 

32.51 
27.06 
31.19 
29.20 
30.77 
26.68 
27.50 
26.96 
28.51 
31.97 
32.12 
34.24 
33.57 
32.49 
32.68 
31.21 
26.26 
33.25 
32.88 
32.57 
NM-1 
32.10 
23.07 
32.93 
33.78 
20.27 
20.96 
21.14 
20.64 

Notes: 

i f I outlined cell indicates data entry location 

2 M o montlily ort (oiirth monday. Q B quarteriy on fourlti nnonday 

3 c = Measuring point elevation adjusted ljy CH2M Hill to common site datum (City of PorHani datum). 

4 Wens not monitored: MWZ, MW15. MW17. MVK5. MW27, MW30. MW35, MW38, MW39. MW40 

5 NM-1 = Well not monttored because product recovery equipment In well. 
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Table 3a 
Water Level Monitoring Data 

Unocal 
Date: 
Time 

Fcb. 
Begin 

Field Staft: 

Well 
Number 

Holbr 
B-1 
B-2 
& 4 
8-17 
B-35 
B-36 

RES-I 
B-1 
B-17 
B-18 
B-22 
B-25 
B-37 
B-40 
B-41 
U-5 
RES-

Gene 
U-2 
\J-3 
U-4 
U-5A 
U-5 
B-1 
B-4 
B-5 
B-6 
B-16 
B-17 
B-18 
B-22 
B-27 
B-35 
B-36 
B-37 
B-38 
B-39 
B-40 
B-41 
RES-

26,1996 
: 1400 

PJT 

Time End 

Measuring 
Point Elev 

ook Slough Recovery Tre 
34.79 b 
35.35 b 
34.73 b 
35.59 b 
33.58 a 
30.97 a 

^ w Well Networic 
34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.83 b 
35.24 a 
33.19 a 
34.64 a 
34.20 

New 38.58 

ral Groundwater Monltorl 
35.02 a 
35.25 a 
34.46 a 
33.77 a 
34.20 a 

Old 

34.79 b 
34.79 b 
34.79 b 
35.41 b 
35.82 b 
35.59 b 
35.79 b 
34.67 b 
35.74 c 
33.58 a 
30.97 a 
35.24 a 
34.75 a 
33.92 a 
33.19 a 
34.64 a 
36.03 d 

, 
: 1530 

Depth to 
Product 

nch Weil N 
13.40 

0.00 
13.35 
13.50 
0.00 

etv 

M 
M 
M 

13.40 
13.35 
0.00 

12.48|M 
0.00 
0.00 
0.00 

13.40 
13.55 
23,34 

ng 

M 
M 

M 

0.00 
0.00 

1^85 
6.50 

13.55 

M 
M 

13.40 
0.00 
0.00 
0.00 
0.00 

13.35 
0.00 

12.48 
13.381 M 
13.50 
0.00 
0.00 

13.70 
13.54 
0.00 

M 

13.40 
12.50 M 

Depth to 
Waler 

vork 
13.42 

13.68 
13.36 
13.55 
10.75 

M 
M 
M 
M 
M 
M 

13.42 
13.36 
18.38 
12.55 
12.05 
14.15 
12-75 
13.81 
13.70| 
24.10 

14.35 
14.15 
13.15 
8.53 

13.70 

M 
M 
M 
M 
M 
M 
Q 
M 

Q 
Q 
M 
M 

13.42 
13.68 
4.40 
5.60 

laso 
13.36 

M 

i a 3 8 
12-55 
13.691 M 
13.55 
10.75 
14.15 
14.07 
14.00 
12.75 

M 

13.81 
12.61 M 

Product 
Thickness 

0.02 

0.0O 
0.00 
0.05 
0.00 

0.02 
0.00 

aoo 
0.07 
0.00 
0.00 

ooo 
0.41 
0.15 
0.76 

0.00 
0.00 
0.30 
0.03 
0.15 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.07 
0.31 
0.05 
0.00 

aoo 
0.37 
0.46 

aoo 
0 4 1 
a i l 

Product 
A($usted 
Depth to 
Waler 

13.40 

13.68 
13.36 
13.51 
1075 

13.40 
13.36 

' 13.51 
12.49 
1^05 
14.15 
12.75 
13.48 
13.58 
23.49 

14.35 
14.15 
12.91 
e.51 

13.58 
13.40 
13.68 
4.40 
5.60 

13.30 
13.36 
18.38 
12.49 
13.44 
13.51 
i a 7 5 
14.15 
13.77 
13.63 
12.75 

13.48 
12.52 

Groundwater 
Elevation 

21.39 

21.11 
22.23 
20.07 
20.22 

21.39 . 
22.23 
17.41 
22.18 
23.78 
21.09 
2 a 4 4 
21.16 
20.62 
15.09 

20.67 
21.10 
21.55 
25J26 
20.62 
21.39 
21.11 
30.39 
29.81 
22.52 
22.23 
17.41 
22.18 
22.30 
20.07 
20.22 
21.09 
20.98 
20.29 
20.44 
21.16 
23,51 

NOtBC 

11 1 ocjtiined c«B indicctes ttata entry locatton 
2 « e Measuring poird etovatici tiom CHZ1M Hin field survey 
3 bcMeasinnopoif i t elevation t r im original wol constnxtioii log Biidconfirrned by CHZM Hiatieldsu^ 
4 c <: Meesvring point elevation ec^uaed by CHZM HQI to conunon slle datum. 
5 d c Measuring poem elevation Bc)iuttBd.1,fi3 taetiiDmRaideleievationtomatctisiteciatuni 
E SSs Datum • CHy ot Pomand tmnchmacfc (elev - 3S.996 It) on west Side ot Oxnnon Tank #60 
7 M >: cnonthty on fcxjnh mcxiday. Qtsctuartertyonfcxtrltinionday. 
a NM 1 « WaU not monitored because product fccoveiy equipfiMKit in w e i 

UNGW0296J(LS 
WiDbiidge Facilities 

Portland, Oregon yisi'ge 
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Table 3b 
Water Level Monftoring Data 

Chevron 

Date: 02^6 

Time Begin 

Field Start: 

Well 
Number 

Holbrock SI 
B-7 
B-9 
B-19 
B-21 
B-31 
B-32 
River Stage 

General Gro 
B-7 
B-9 
B-10 
B-11 
B-14 
B-19 
B-20 
B-24 
B-26 
B-28 
8-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 
River Stage 

/96 

: 0900 T 
CTC 

Measuring 
Point Elev 

ough Recovery T 
33.96 b 
33.95 b 
34.71 b 
34.79 b 
33.86 d 
34.23 a 

e 

undwater SampI 
33.95 b 
33.95 b 
34.74 b 
34.95 b 
36.59 b 
34.71 b 
33.40 b 
34.70 b 
35.30 b 
35.25 b 
35.35 b 
34-23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

e 

Ime End: 120 

Depth to 
Product 

rench Well Ne 
1 14.0d|M 

1 1 4 . 0 9 1 M 

1 12.18 |M 

13.55 
13.98 

M 
M 

10,71 
8.50 

6.76 
1.13 

M 

M 
M 

3 

l5epthto 
Water 

twork 
14.13 
13.20 
12.95 
13.30 
12.56 
12.72 

14.13 
13.20 
12.18 

12.95 
13.56 
13.98 

12.72 

10.71 
9.00 

6.93 
1.13 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
M 
M 
M 
Q 
Q 
Q 
M 

Q 
Q 
M 
M 
Q 
M 
M 
M 

Product 
TTiickness 

0.04 

0.04 

0.00 

0.01 
0.00 

0.00 
0.50 

0.17 
0.00 

Product 
Adjusted 
Depth to 
Water 

14.10 

14.10 

12.18 

13.55 
13.98 

10.71 
B.6D 

6.79 
1.13 

Groundwater 
Elevafion 

19.86 
20.75 
21.76 
21.49 
21.30 
21.51 
NM-1 

19.86 
20.75 
22.56 

21.76 
19.85 
20.72 

21.51 

24.90 
26.97 

28,78 
33.30 
NM-1 

Notes: 

l [ I outlined eel indicates data sntry location 

2 a = Measuiing point elevation from CHI2M HH field survey 

3 b oMeasiJriiigpoim eievalion frotnorigiriaj well construction log arKloonrim)edtYC>12Mh<iII1ieldsuiv^ 

4 Ce Measuring pcxm elevation adjusted by CH2MK(31 to cotrvnon site datum. 

5 d -̂  Measuring potrtf eievalion acQtJSted -1.63 feel ftom Reidel elevation to 

iratCtt s i m i ^ conelations with B-19, B-2a and B-21 

6 Site Oatmri" City o< Portland t)enctTmatk(etev = 35.996 It) on Vfcst side ol Chevron Tank «60 

7 WeUs not monttorod: B-12. B-13, B-33 and Cfi-9 

8 NM-1 = Not moniloned because river staff gauge removed during racenl dock constivction wortc 

CHGW0296.XLS 
Wiilbridge Padlities 

Portland. Oregon 3/18/96 
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Table 3c 
Groundwater Monitoring Requirements 

Shell/GATX 

Date: Febn 
Time Begin 
Reld Staff: 

Well 
Number 

General Grc 
MW-1 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
MW-16 
MW-18 
MW-19 
MW-20 
MW-21 
MW-22 
MW-23 
MW-24 
MW-27 
MW-28 
MW-29 
MW-31 
MW-32 
MW-33 
MW-34 
MW-36 
MW-37 
MW-39 
MW-40 

jary 26.1996 
: 8:51 a.m. 
Doann HamlKon 

Measuring 
Point Elev 

lundwater VAonito 
35.43 c 
36.02 c 
36.39 c 
33.52 c 
33.34 c 
34.12 c 
33.95 c 
36.53 c 
35.82 c 
36.47 c 
35.95 c 
37.89 c 
36.28 c 
34.93 c 
33.76 c 
33.39 c 
34.76 c 
34.33 c 
35.65 c 
36.06 c 
35.15 c 
35.67 c 
34.39 c 
35.77 c 
37.55 c 
37.01 C 
39.34 c 
39.67 c 
34.88 c 
34.86 c 

na c 
na c 

Time End: 

Deplhto 
Product 

ring 

2.07 
6.20 

M 
M 

3.69 M 

1.571 M 

2.42 
3.59 

3.94 
3.78 

M 
M 
M 
M 
M 

4.92 M 

10.99 
M 
M 

10:42 a.m. 

Depth to 
Water 

2.08 
6.20 

3.69 

1.57 

2.42 
3.59 

3.94 
3.76 

4.92 

10.99 

Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
M 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
M 

Product 
Thickness 

0.00 

0.01 
0.00 

0.00 

0.00 

0-00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

Product 
Adjusted 
Depth to 
Water 

0.00 

2.07 
6^0 

3.69 

1.57 

2.42 

0.00 
3.94 
3.78 

4.92 

0.00 
10.99 

Groundwater 
Bevation 

31.27 
27.92 

32.78 

31.82 

33.23 

NM-1 
31.73 
30.61 

32.63 

na 
na 

Notes:^ 

1| I outSned cel indicates data entry location 

2 M c tnontiily on fourth monday. Q = <)iaiterty on fouttti monday 

3 c = Measuring point elevation adjusted by CHZM H31 to common site ttatum (City ot Portland datum). 

4 WeBs not monitored: MW2, MW15. MW17, MW25, MVV30, MW3S, MW38 

5 NM-1 = Well not mor^ored tiecause product recovery equJpmetTl in weH. 

SHGW0296.XLS 
ViAllbridge Facilities 
Portland, Oregon 3/18/96 
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Table 4a 
Wafer Qual i ty Analys is Resul ts 
Aromat ic VolatBea by SW8CI20 

Unocal 

Sainpla 

LocaUon 

Sample 

Date 

Concent ra t ion (ug/l) 

Benzene Q 1 Toluene Q | EUrylbenzene Q | Xylenes Q 

RKOvwy Tr«>ch W d l Networtt 

8-17 

B-35 

B.36 

Jan-S5 
Apr-95 
Jut-95 

Oct-95 
Jan-95 

Apr-95 
Jul-95 
Oct-95 
Jan.95 
Apr-95 
Jul-95 
Oct-95 

200 
590 
670 
630 

F 
F 
F 
F 

0.5 U 
0.5 U 
0.5 U 

17 
17 
22 
36 

F 
F 
F 

F 

0.5 U 
0 5 0 
0 . 5 0 

4.5 
7.7 

11 
16 

F 
F 
F 

F 

O.SU 
0.5 U 
0.5 U 

26 
16 
20 
43 

F 
F 
F 
F 

0 5 U 
1 U 
1 U 

RES-New Wall Network 
B-4 

B.37 

Res-New 

Jan-95 
Apr-95 

Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-9S 

F 
F 
F 
F 

OS U 
O.SU 
0.5 U 

F 
4 

F 
F 
F 

F 
F 
F 
F 

0-5 U 
0.5 U 
0.5 U 

F 
0,6 

F 
F 
F 

F 
F 
F 
F 

0.5 U 
0.5 U 
O S U 

F 
3.4 

F 
F 
F 

F 
F 
F 
F 

0 5 U 
0.5 U 

1 U 
F 

4 5 
F 
F 
F 

GcfMfsl Groundwater Monitoring 
U-2 

U.3 

U-* 

13-5*. 

U S 

B-18 

B-Z2 

B-27 

> 1 1 , . 

Jan-9S 
Apr-95 
Juf-95 

Oct-95 
Jan-95 
Apr-e5 
Jul-95 

Oct-9S 
J3fv95 
Apr-95 
Jut-85 
Oct-SS 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-9S 
Apr.95 
Jul-95 

0 0 - 9 5 
Jan-85 
Apr-95 
Jul-95 

Oc1-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

Jan-95 
Apr-9S 
Jul.95 
Oct-95 

3.8 
0.66 

2.6 
6.8 
0 . S U 
0.5 U 
0.5 U 

F 
0.5 U 
0.5 U 

F 
F 

20 
28 

F 
F 

IS 
l . f l 
2.7 

F 
0.5 U 
0.5 U 

0,5 U 
0,5 U 

F 
F 

F 
F 

F 
F 
F 
F 

0.5 U 
0.5 U 
0.5 U 
0.5 0 
0.5 U 
0.5 U 
0.5 U 

F 
0.5 U 
0.5 U 

F 
F 

6.5 
7,8 

F 
F 

2 
1.4 
l i 

F 
0.5 U 
0.5 U 
0,6 U 
0.5 U 

F 
F 
F 

F 
F 
F 
F 
F 

4.S 
1.2 

0.62 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

F 
0.5 U 
0.5 U 

F 
F 

3.7 
S 

F 
F 

0 5 
0 5 u 
0 5 U 

F 
0.5 U 
O.SU 

0 5 U 

0 5 U 
F 
F 

f 
F 
F 
F 
F 
F 

2.9 
1.2 

4 
1 U 

0 5 U 
0 5 U 

1 U 
F 

0.6 
0 5 U 

F 
F 

7.2 
20 

F 
F 

3 
1 7 
1.8 

F 

0.6 
0.5 U 

1 U 
1 U 

F 
F 

F 
F 
F 

F 
F 
F 

F- Sample was not obtained t>ec8use of tt ie presence of fre« (floating) producL 

Mostar 

lASaZOUNJOS 
W n x M g g F a d n i n 

PonUi id. Oregon 3 W 9 S 
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Table 4b 
Water Quality Analysis Results 
Aromatic Volatiies by SW8020 

Chevron 

Sampls 
Location 

Sample 
Date 

Concentration (ug/l) j 
Benzene 0 

Recovery Trench Well Network 
I B-7 

B-9 

Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

General Groundwater Monitoring 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-8 

GR-11 

Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jut-95 

Oct-95 
- Jan-95 

Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

8.6 
11 

8.3 
22 
12 

140 
140 
320 
190 
140 
190 
240 

10 
19 
1.7 

3 
51 
28 
12 
43 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
94 

110 
94 

130 

Toluene Q 

0.5 U 
0.73 
0.57 
0.5 U 
0.9 

0.88 
1 
1 

2.9 
5.7 
3.6 
4.3 
2.8 
8.2 
9.3 
7.8 
15 

7.6 
21 
20 

0.7 
0.86 
0.82 

O.SU 
7.6 
3.1 

2 
4.6 
0.5 U 
0.5 U 
0.5 U 
O.SU 
3.9 
3.6 
4.4 
8.5 

Ethylbenzene Q 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

0.7 
14 

4.3 
1.8 
52 

2.6 
2-3 
2.5 U 
78 

170 
91 
45 
17 
48 
32 

0.93 
3.1 
1.6 

0.71 
0.94 
3.9 
0.5 U 
0.5 U 
0.5 U 
2.4 
5.4 

3 
4.2 

1 Xylenes Q 

0.5 U 
0.5 U 
0.5 U 
O.SU 
1.5 
1.3 

0.52 
2.5 

5.2 
17 
11 
13 

9.9 
6.3 
9.5 
8.1 j 
46 
83 
55 
22 
2 

7.8 
5.6 
O.SU 
17 

9.9 
4.5 
11 

5.8 
0.5 U 1 
O.SU 

0.54 
3.4 
17 

9.1 
8.8 

Notes ll 

Master 
1A8020CH.XLS 

WiDtindge Facilities 
Portland. Oregon arzQse 
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Sample 
Locaiion 

Sample 
Date 

Table 4c 
Water Quality A iwlys is Results 
Aromat ic Volati les by SW8020 

Shell/GATX 

Benzene Q 
General Groundwater Monitoring 

MW-7 

MW-8 

MW-10 

MW-11 

MW-22 

MW-23 

MW-26 

MW.28 

MW-31 

MW-32 

MW-33 

MW-37 

Notes: U = No 

Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-9S 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-9S 
Jul-95 
Oct-9S 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-9S 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Ocl-95 

t Detected Abo' 

0.5 U 
2.5 U 
1 U 

0.5 U 
0.5 U 

0.96 
0.5 U 
0.5 U 
1.7 
0.5 U 
0.5 U 
0.5 U 

8900 
7400 
5400 
7100 
2400 
2200 
2000 
2300 

72 
150 
99 
120 
1.7 
8.7 
6.4 
0.5 U 
0.9 
2.5 U 
7.6 
2.8 
1.3 
9.3 
2.8 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
2.5 U 
140 
14 

Cofwentrat ion (ug/l) I 
Toluene Q 

0.5 U 
2.5 U 

1 U 
0.5 U 
a s U 
0.5 U 

as u 
0.5 U 
0.7 
0.5 U 
0.5 U 
0.5 U 

4500 
4900 
2400 
2800 
8100 
7100 
5800 
6300 
20 
38 
20 
18 

0.5 U 
7.3 
10 

0 8 5 
0.6 
2.5 U 
2.7 
2.6 
1.6 
4.7 
1.3 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0 3 U 
2.5 U 
2.5 U 
0.5 U 

/e Mettiod Detection Limit 

Etfiylbenzene Q 

18 
2.5 
1 

0.5 
0.5 
0.S 
as 
a5 
O.S 
0.5 
0.5 

as 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

2500 
250O 
2600 
2400 
4700 
4500 
4500 
5200 
210 
240 
240 
230 
24 
13 
9.6 
1.6 
8.5 
20 
2.6 
7 2 
1.2 

0.99 
0.64 

as 
as 
as 
0-5 

as 
as 
as 
0-5 
0.5 
2.2 
2.5 
2.5 
0.5 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

Xyienes Q 
ii 

30 
2.5 
1 
1 

0.5 
0,5 
1.1 
1 

u 
u 
u 
u 
u 
u 

,V 1 
0.5 
1.3 " 

11000 
12000 
BOOO 

8 7 0 0 

1 6 0 0 0 

1 5 0 0 0 

15000 

19000 

180 
140 
140 
120 
33 
19 
12 

4.9 
20 
15 
7.9 
20 
3.8 
3.1 
1.4 
1 

0.5 
0.5 
0.5 
1 

0.5 
0.5 
0.5 
1 

7.1 
2.5 
2.5 
1 

u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 

Ganeral GnMindwatar Monitoring 
lASaZOSCJCLS 

WOtnidos FBdrrties 
PortlanA Orvgon 3/20/96 
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Table SB 

Water QualRy A r a l y i i s Resul ts 
ArootBtlc VolatOes 1 ^ SWB020 

( inocal 

Sample 
IjocaUm 

Sample 
Oats 

Concentrat ion (U4/I) j 
Beoteno Q | Toluona Q | EttiylbenrBne O j Xytenes Q j 

Holbn»kS*oui|hRKDV«ryTrWKt<W»II Natwork 1 

B-4 

B-17 

B-35 

B-36 

Jan.96 
Apr.96 
Jui-se 
Cct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-Sfi 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-06 
Juf-96 
Oct-96 

F 

550 

F 

460 

F 

9.S 

F 

6 5 

F 

11 

F 

B 2 

F 

12 

F 

9.6 

R£&N*N WsU Natworli I 
B-IB 

B-2Z 

B-37 

Rss-i'JSW 

Jan-B6 
Apf-96 
JU-96 
Oct-96 
Jan-95 
Apr-96 
Ju»-96 

0O-96 
Jan-96 
Apr-96 
Jut-96 

Oe«-96 
Jan-96 
Apf-96 
Ju»-96 
Oct-96 

1 U 

IS 

F 

F 

C S U 

1.6 

F 

F 

0.5 U 

2.3 

F 

F 

O S U 

5 3 

F 

F 

Qowrsl Grounddotar Uonltoring | 
u-2 

U-3 

U-4 

U-SA 

U-5 

B-Z7 

Jan-96 
Apr-06 
J i i -96 
Oct-g6 
Jaiv96 
Apr.96 
Jut-96 

Oct-96 
Jan-9G 
Apr-96 
J J - 9 6 

Oct-96 
Jan-96 
Apr-96 
Jul-S-S 

Ocl-96 
Jan-96 
Apr-96 
Ju)-96 

Oct-96 
Jan-96 
Apr-96 
J u l « 6 
Oct-96 

1 

F 

F 

F 

F 

F 

O S U 

F 

F 

F 

F 

F 

2 S 

F 

F 

F 

F 

F 

1.2 

F 

F 

F 

F 

F 

t4otn : 

F . Sample was not obointcl because ot the presence eH ttM Otootlna) product 
U - Not delected ebove detection bnlt, dotection limit faed beside ItM lettot. 
NS - rm ampled. 

Mutv 
u«arooN.xi.s 

COPPOR00006157 



Table 5b 
Water Quality Analysis Results 
Aromatic Volatiles by SW8020 

Clievron 

Sample 
Location 

Sample 
Date 

Concentration (ug/l) | 
Benzene Q Toluene Q Ethylbenzene Q Xylenes Q 

Holbrook Slougti Recovery Trench Well Network | 
B-7 

B-9 

Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 

0.5 U 

0.63 

0.5 U 

0.66 

0.5 

O.SU 

1 U 

,.» 

General Groundwater Monltorincj || 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-8 

CR-11 

Jan-96 
Apf-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 

8.6 

260 

230 

4.6 

50 

1.2 

78 

2.1 

4 

9.5 

O.SU 

7.1 

0.5 U 

2.3 

0.5 U 

140 

51 

19 

2.4 

0.59 

1.9 

5.4 

24 

27 

6.6 

14 

1.8 

4.8 

Notes: 
F - Sample was not obtained because of the presence of free (floating) product 
U - Not detected above detection limit, detection limit listed beside the letter. 
NS - not sampled. 

Master 
IAet)2DCH.XUS 

Willbridge Facilities 
Portland. Oregon 3/20/96 

COPPOR00006158 



Table 5c 
Waler Quali ty A n a l y s t Results 
Aromatic Volati les by SW8020 

ShellrtSATX 

Sample 
Locaiion 

Sample 
Date 

Concentrat ion (uq/l) | 
Benzene Q | Toluene Q | Ethylbenzene Q 1 Xylenes 0 |{ 

General Groundwater Monitortng I 
MW-7 

MW-a 

MW-10 

MW-11 

MW-22 

MW-26 

MW-23 

MW-28 

MW-31 

MW-32 

MW-33 

MW-37 

Jart-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-9« 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jar>-96 
Apr-96 
Jul-96 

Oc)-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
/Vpr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Juf-96 
Oa-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 

Noles: 
F • Sample was not obtained bee 
U - Not delected above detection 
NS - not sampted. 

5.0 U 

0.50 U 

2.3 

7,400 

1.800 

1.0 U 

32 

1.0 U 

1.0 U 

O.SO U 

0.50 U 

140 

5.0 U 

0.S0 U 

0.68 

4,500 

5.300 

4.2 

1.0 U 

1.0 U 

1.0 U 

0.50 U 

0.50 U 

1.0 

5.0 U 

0.50 U 

0.60 u 

2.100 

4.100 

16 

ISO 

1.0 u 

1.0 u 

0.50 u 

0.50 u 

1.0 u 

ause ol the presence ol tree (lloat'tng) producL 
limit, detection fimit fisted beside the letter. 

5.0 U 

0.50 U 

1.1 

10.000 

15.000 

20 

156 

1.0 u 

1.0 u 

0.50 U 

0.50 U 

1.8 

General Gioundwotef Montoring 
lAsceeSGJcLS 

VI\mteiiSo» Facilities 
Por t land, O rvgon 3/20196 

COPPOR00006159 



1 
j 

Sairple 
Ijocatlon 

i SaiTtple 
1 Oate 1 Pvrona Q 

Recoverv Trencti Wetl Network 
B-17 

1 8-35 

1 B-SS 

1 Jan-9S 
Apr-9S 
Jul-SS 
Od-95 

1 Jar»-95 
1 Apr-95 

Jt*-9S 
Oct-95 
Jan-95 
Apr-95 
Jul-95 

1 Ocl-95 
nes-New Wea Networic 

e-4 

B-37 

Jan-95 
Apr-95 
Jui-9S 

Oct-95 
Jatvgs 
Apr-95 

' Juf-9S 
Oct-95 

1 05 U 
1 U 

0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
0.1 U 
0.1 u 

• F 
• F 

F 
F 

0.1 0 
0.1 u 
0.1 u 

F 
General Groundaratef Monttortrtg 
U-2 

U-3 

U-4 

U-SA 

U-5 

e-ie 

B-22 

B-27 ! 

Jan-95 
Apr-95 
JuW5 
Oct-95 
Jan-9S 
Apr-95 
JU1-9S 
Oc«-9S 
Jan-95 
Apr-SS 
Juf-95 

Oct-95 
Jaf»-9S 
Apr-9S 
Jul-9S 
Oct-95 
Jarv95 
Apr-gs 
JU1-9S 

Oet-95 
Jaf>-9S 
Apr-9S 
Jut-95 
Oct-95 
Jan-gs 
Apr-95 
Jul-951 
Od-gs 
Jatv95 
Apr-9S 
Jul-9S 

Oa-95| 

0.1 u 
0.1 u 
0.1 u 

0.21 
0.1 U 
1.6 
0.1 U 

F 
l U 
1 u 

F 
F 

0.2 U 
1 u 

F 
F 

0.1 U 
0.1 U 
0.1 u 

F 
0 5 U 
0.1 0 
0.1 0 
0.1 u 

F 
F 
F 
F 
F 
F 
F 
F 1 

F-Santptewas 

1 ee«uo{a)-
anthracene Q 

1.1 
1 0 

0.1 u 
0.1 u 

1 F 
F 
F 
F 

0.1 U 
0.1 u 
0.1 U 

F 
F 
F 

1 F 
0.1 U 
0.1 u 
0.1 u 

F 

0.1 u 
0.1 u 
0.1 u 

0.12 
0.4 
1.1 
0.1 U 

F 
1 U 
1 u 

F 
F 

O i U 
I U 

F 
F 

0.1 u 
a i u 
0.1 u 

F 
0.5 U 
O.IU 
0.1 U 
O.IU 

F 
F 
F 
F 
F 
F 

F 1 
not Obtained be 

1 fienzo(b>-
fluorarttiene Q 

0.5 U 
1 U 

0.1 U 
0.1 U 

F 
F 
F 
F 

O.IU 
0.1 u 

1 0.1 0 

F 
F 
F 
F 

0.1 U 
0.1 U 
0.1 U 

F 

0.1 U 
0.1 u 
0.1 u 

0.31 
0.7 
1.4 
0.1 U 

F 
1 U 
1 U 

F 
F 

0.1 U 
0.1 U 

F 
F 

05 u 
0.1 u 
O.IU 

F 
05 u 
0.1 u 
0.1 u 
0.1 u 

F 
F 
F 
F 
F 
F 
F 
F 1 

cause ot ITie pre* 

1 Betux>(k)-
fluonanthene Q 

05 U 
1 0 

0.1 U 
' 0.1 U 

F 
F 
F 
F 

0.1 U 
1 0.1 u 
1 0.1 o 

F 
F 
F 
F 

0.1 U 
0.1 U 
ai u 

F 

0.1 U 
O.IU 
0.1 u 

0.1S 
0J3 

0.71 
0.1 u 

F 
2 U 
2 U 

F 
F 

02 U 
1 u 

F 
F 

0 5 U 
0.1 0 
0.1 U 

F 
05 U 
0.1 U 
ai u 
a i o 

«nce ot tree (Aoa 

TaWe 6a 
Water Ouality Analycis Results 

Polycyclic Aromatic Hydrocartwns by SW8310 
Unocal 

Ct«ysarte Q 

05 U 
1 U 

' 0.1 U 
at u 

F 
F 
F 
F 

O.IU 
0-1 u 
0.1 u 

F 
F 
F 
F 

O.IU 
0.1 U 
0.1 u 

F 

O.IU 
0.1 u 
0.1 u 

057 
0.1 U 
1.1 
0.1 U 

F 
2.3 

I U 
F 
F 

O i U 
1 U 

F 
F 

0.1 U 
0.1 u 
0.1 u 

F 
0 5 tJ 
0.1 U ' 
0.1 u 
0.1 u 

F 
F 
F 1 
F 
F 
F 
F 
F 1 

ting) product 

Concentration (UQ/O 
10«3ertto(aji>-

anthrsoene O 

I U 

1 * " 
i 0.1 u 
1 0.1 u 

F 
F 
F 
F 

O i U 
O.IU 
O.IO 

' F 
F 

F 

0 2 U 
0.2 U 
0.1 U 

F 

0.2 U 
0J2U 
0.1 U 
0.1 U 
0.6 
04 
a i u 

F 
2 U 
2 U 

F 
F 

0.4 U 
2 U 

F 
F 

02 V 
02 U 
0.1 U 

F 
1 U 

02 U 
a i u 
0.1 u 

F 
F 
F 
F 
F 
F 
F 
F 

lnilen!>-
[pyieiw Q 

0 5 U 
2 U 

r 0.1 u 
0.1 U 

F 
F 
F 
F 

0 2 U 
0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
0.2 U 
0.1 O 

F 

0.1 U 
0.23 
0.1 U 
0.1 U 
0.7 
2.3 
0.1 U 

F 
I U 
2 U 

F 
F 

0 2 0 
2 U 

F 
F 

05 U 
0.2 U 
0.1 0 

F 
0 5 U 
0 2 U 
0.1 U 
0.1 V 

F 
F 
F 
F 
F 
F 
F 
F ! 

Acctaph-
itwne Q 

2 5 U 
10 u 
SU 
5 U 

F 
F 

F 

1 U 
5 U 
SU 

F 
F 
F 
F 

0 5 U 
1 U 
6 U 

F 

0 5 U 
1 U 
S U 
5 U 

0 5 U 
2 U 
5 U 

F 
7 

10 U 
F 
F 

1.6 
10 U 

F 
F 

0 5 U 
1 U 
S U 

F 
2 5 U 

1 U 
S U 
5 U 

F 
F 
F 
F 
F 
F 
F 
F 

Artftta-
cene O 

5.2 
ZU 
SU 
5 U 

F 
F 

F 

132 Kl 
SU 
SU 

F 
F 
F 
F 

0.05 U 
0.2 0 

SU 
F 

0.05 U 
0.2 U 

5 U 
5 U 

0.05 U 
0.4 U 

SU 
F 

£ U 
10 u 

F 
F 

0-63 
2 U 

F 
F 

0.16 
0 2 13 

SU 
F 

0^8 
0 2 tJ 

5 U 
SU 

F 
F 
F 
F 
F 
F 
F 
F 

• •MM 

Fluor
anthene Q 

34 
5 U 

0.1 U 
0.1 U 

; 
F 
F 

05 U 
0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
asu 
0.1 u 

F 

0.1 
05 U 
0.1 U 

0.4S 
0.9 
l.fl 
0.1 U 

F 
72 
SU 

F 
F 

2.7 
SU 

F 
F 

0.4 
05 U 
0.1 u 

F 
7 

05 U 
0.1 U 
0.1 U 

F 
F 
F 
F 
F 
F 
F 
F 

Fluotene Q 

23 
•11 

5 0 
14 

F 
F 
F 
F 

05 U 
5 U 
5 U 

F 
F 
F 
F 

0.1 U 
0 5 U 

S U 
F 

0.1 u 
O.SU 

5 U 
SU 

0.9 
1.8 

5 U 
F 

24 
S U 

F 
F 

8 
17 

F 
F 

1 
15 

5 U 
F 

Z 
SU 
5 U 

F 
F 
F 
F 
F 
F 
F 
F 

Naptv-
thalerte O 

56 
10 U 
S U 

34 
F 
F 
F 
F 

1 U 
S U 
5 U 

F 
F 
F 
F 

05 U 
1 U 
S U 

F 

3 5 
9.S 

SU 
5 U 

0 5 
2.2 

5 U 
F 

S U 
10 u 

F 
F 

1.1 
10 u 

F 
F 

2.S 
1 u 
so-

F 
2 5 U 

1 U 
S U 
S U 

F 
F 
F 
F 
F 
F 

F 

1 

Pyierw 0 

05 U j 
2 U 

05 U 
0 5 U 

F 
F 
F 
F 

0.2 U 
05 U 
05 0 

F 
F 
F 
F 

0.2 
0 2 U 
0 5 U 

F 

0.1 U 
0 2 U 
0 5 U 
0 5 U 
0 5 
1.7 
0 5 U 

F 
1 U 
2 U 

F 
F 

0 5 
2 U 

F 
F 

0.1 U 
0.2 U 
0-5 U 

0 5 U 
0.2 U 
0 5 U 
0 5 U 

F 
F 
F 
F 
F 
F 
F 
F 

Acenaptv 
Ihylene 0 

5 U 
30U 

SU 
SU 

F 

F 
F 
F 

3 U 
5 U 
5 U 

F 
F 

1 F 
I F 
f 1 U 

3 U 
5 U 

F 

1 u 
1 3 U 

SU 
SU 
1 U 
6 U 
SU 

; F 
1 10 U 

3 0 0 
F 
F 

2 U 
, 3 0 0 

F 
1 F 

I U 
3 U 
5 U 

\ • F 
5 U 
3 0 
5 0 
SU 

F 
1 F 

i P 
F 
F 
F 
F 

Ptienath 
Ihrane 0 

25 
13 
13 
15 

F 
F 
F 
F 

0.2 U 
5 U 
SU 

F 
F 
F 
F 

0.13 
13213 

5 U 
F 

0.1 U 
1 u 
SU 
5 U 

0.65 
0.99 

S U 
F 

44 
2 U 

F 
F 

2.6 
2 U 

F 
F 

0.13 
0.4 U 

5 U 
F 

3.6 
S U 
S U 
5 U 

F 
F 
F 
F 
F 
F 
F 
F 

Ben2D(g4i.l) 
perylene Q 

Q.SU 
I U 

0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
0.1 U 
0.1 u 

F 
F 
F 
F 

0.1 u 
0.1 u 
0.1 u 

F 

0.1 u 
1 u 

0.1 u 
0.1 u 
0.1 u 
1,4 
0.1 u 

F 
1 U 
I U 

F 
F 

0.2 U 
1 U 

F 

O.IU 
O.IU 
O.IU 

F 
0 5 U 
0.1 U 
0.1 U 
0.1 U 

F 
c 

F 
F 
F 
F 
F 
F 

o 
o 
T3 
-D 
O 
71 
o o o o 
at 
at 
o 

Mantr MBxti«ga f i t a t iM 
f^i£<nd. Of«gon araiwe 



Sampte 
Location 

TatJic 6b 
Water Quality Analysis Results 

Potycyclic Aromatic Hydrocarbons by SWeSIO 
CJievron 

Concentration {\3qll) 
Sampte 

Date 
Ben2o(a)-

pyrene Q 
Recovery Trench Well Network 
B-7 

B-9 

j General Grourt 
B-10 

B-11 

B-14 

B-28 

B-30 

j CR-8 

CR-11 

Notes 

Jan-95 
Apr-9S 
JUI-9S 
Oct-95 
Jan-95 
Apr-95 
Juf-95 
0<rt-95 

dwater Monitor! 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul.95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

0.7 
1 U 

0.1 U 
0.12 
0.5 U 
0.1 U 
0.1 U 

0.13 
ng 

0 2 
0.1 U 

0.11 
0.1 U 
0.9 

0.11 
0.15 

0-2 
0.1 U 

C IS 
0.1 U 
0.1 U 
O t U 
0.1 U 
0.1 u 
0.1 
0.1 U 
0.1 U 
0.1 u 
0.1 u 
9 2 

0.32 
6.8 
6.4 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

Ben2o(a>-
anthracene Q 

0.5 
1 U 

0.1 U 
0.1 
0.5 U 
0.1 U 
0.1 U 
0.1 U 

0.1 
0.1 u 
0.1 u 
0.1 u 
0.2 
0.1 U 
0.1 u 

0.12 
0.3 

0.24 
0.16 
0.12 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
1.9 

0.18 
4.4 
2.5 
0.1 U 
0-1 U 
0.1 U 
0.1 U 

Benzo{b)-
lluoranthene 0 

0.5 U 
1 U 

0.1 U 
0.12 

O.SU 
0.16 

0.1 U 
0.16 

0.1 
0.1 U 

0.26 
0.1 U 
0.5 

0.14 
0.28 
0.32 

0.1 U 
0.12 

0.1 u 
0.1 u 
0.1 u 
0.1 u 

0.11 
0.12 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
3.4 

0.19 
6,9 

4 
0.1 U 
0.1 u 
0.1 u 
0.1 u 

Benzo(k)-
tluoranthene Q 

0.5 U 
1 U 

0.1 U 
0.1 
O.SU 
0.1 U 
0.1 U 

0.12 

0.1 U 
0.1 U 
0.1 U 
0.1 u 
0.3 
0.1 U 

0.11 
0.23 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 u 
0.1 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
1.9 
0.1 u 
3.2 
2.9 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

Chrysene Q 

1.2 
1 U 

0.1 U 
0.2 
0.5 U 

0.37 
0.1 U 

0.18 

0.3 
0.1 U 
0.1 U 
0.1 U 
0.3 
0.1 U 

054 
0.25 

0.7 
0.2 

0.13 
0.12 

0.1 U 
0.1 11 
0.1 U 

0.12 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
2.2 

0.21 
S.7 
3.3 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

Dibenzo{a,h)-
anthracene Q 

1 U 
2 U 

0.1 U 
0.1 U 

1 U 
0.2 U 
0.1 u 
0.1 U 

0.2 U 
• 0.2 U 

0.1 U 
0.1 U 
0.2 U 
0.2 U 
0.1 U 
0.1 U 
02X3 
0-2 U 
0.1 U 
0.1 U 
0.2 U 
0.2 U 
0.1 U 
0.1 U 
0.2 U 
0.2 U 
0.1 U 
0.1 U 
0.4 
0.2 U 
0.5 U 

0.77 
0.2 U 
0.2 U 
0.1 U 
0.1 U 

Indano-
^yrene Q 

0.5 U 
2 U 

0.1 U 
0.2 U 
O.SU 

0.24 
0.1 U 

0.14 

0.2 
0.2 U 
0.1 U 
0.2 U 
0.5 
0.2 U 

0.25 
0.27 
0.1 U 
0.2 U 
0.1 U 
0.2 U 
0.1 U 
0.2 U 
0.1 U 
0.2 U 
0.1 U 
0.2 U 
0.1 U 
0.2 U 
5.3 

0.24 
9.2 
4.2 
0.1 U 
0.2 U 
0.1 U 
0.2 U 

Acenaph-
ttiene Q 

3.4 
10 U 
S U 

4.6 
2.4 U 

1 U 
S U 

2.9 

1.2 
I U 
5 U 

0.1 U 
0.5 U 

1 U 
5 U 

0.9 
0.6 
12 
S U 
1 

0-5 U 
1 U 
S U 

0.1 U 
0.5 U 

1 U 
5 U 

0.1 
O.SU 

1 U 
25 U 

026 
0.6 

1 U 
5 U 

0.68 

Anthra
cene Q 

4.1 
2 U 
5 U 

1.8 
0.65 

0.2 U 
S U 

0.49 

2 
0.2 U 

S U 
0.58 

0.3 
0J2 U 

5 U 
0.14 
0.27 

0.2 U 
5 U 

0.3 
0.05 U 

0 2 U 
S U 

0.1 U 
0.05 U 

0.2 U 
S U 

0.1 U 
0.41 
0.2 U 
25 U 

0.42 
0.7 
0.2 U 

5 U 
0.14 

Ruor
anthene Q 

59 
S U 

0.1 u 
0.8 
3.3 
0.5 U 
0,1 U 
6.4 

15 
0.S U 
0.1 U 

0.52 
2.1 
0.5 U 
0-1 U 

0.32 
2.2 
0.5 U 

0.74 
0.85 
0.1 U 
0.5 U 
0.1 U 

0.17 
0.1 U 
0.5 U 
0.1 U 
0.1 U 

3 
0.73 

6.6 
6.2 
0.6 
0.5 U 
0.1 u 
0.1 u 

Fluorene Q 

23 
15 
17 
26 

4.3 
8.1 
10 
10 

7.6 
3.9 
5.1 
3.3 
1.4 
1.8 

5 U 
1.4 

2 
2.3 

S U 
1.4 
0.1 U 
0.5 U 

S U 
0.1 U 
0.1 U 
O.SU 

5 U 
0.1 U 
0.9 
0.5 U 
25 U 

0.42 
2 

1.7 
S U 
2 

Naph- i 
thalene; Q 

2.4 ;u 
lOlU 
S U 

0.1 Iu 
2.4 ,U 

1,U 
5,U 

0.1 u 

1 

13,' 
I U 
5 U 

0.1 U 
0.9 

1 U 
5 U 

0.1 U 
12 
12 ' 

9.8 I 
6.7 

2 
13 
12 

0.36 
O.SU 

1 U 
S U 

0.1 U 
O.SU 

1 U 
25 U 
0.1 b 
0.5 U 

1 U 
5 U 

0.1 U 

Pyrene Q 

0.5 U 
2 U 

O.SU 
0.83 

O S U 
0 2 U 
0.5 U 

0.32 

0.1 U 
0.2 U 
O.SU 

0.39 
0.6 
0 2 V 
OJSV 

0.33 
0.5 
0.2 U 
0.SU 

0.99 
0.1 U 
0.2 U 
0.5 U 

0.14 
0.1 U 
0.2 U 
O S U 
0.1 U 
3.8 
1.1 
12 

6.3 
0.1 U 
0.2 U 
O.SU 
0.1 U 

Acenaph
thylene Q 

4.8 U 
3 0 U 

S U 
1.1 
4.8 U 

3 U 
S U 

0.6 

1 U 
3 U 
S U 

058 
1 U 
3 U 
5 U 

0.16 
1 U 
3 U 
S U 

0.17 
1 U 
3 U 
S U 

0.1 U 
1 U 
3 U 
5 U 

0.1 U 
1 U 
3 U 

25 U 
0.43 

1 U 
3 U 
6 U 

0.17 

Phenan
threne Q 

28 
2 U 
5 U 

23 
0.48 
0 2 V 

S U 
034 

9.4 
0 2 U 

S U 
A2 
1.4 
1.3 

S U 
1.3 
2.7 
2 2 

S U 
^ 2 

O.OS u 
0 2 u 

5 U 
0.1 u 

0.05 U 
0 2 U 

5 U 
0.12 

1.4 
Q 2 U 
25 U 
0.9 
1.3 
0 2 U 

5 U 
1-6 

Benzo{g,h,i) 
perylene Q 

0.5 U 
1 U 

0.1 U 
0.11 

0.5 U 
026 

0.1 U 
0.16 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.3 
0.1 U 

0 2 2 
0.34 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

0.11 
0.12 
0.1 U 
0.1 U 
0.1 U 
0.1 u 
2-6 

0.38 
11 

6.4 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
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Sample 
Location 

Table 6c 
Water Quality Analys is Results 

Polycycl ic AroinaUc Hydrocar tx ins by SW83t0 
Shell«3ATX 

Concentrat ion 
Sam (He 

Oate 
Benzo(a)-

pyrene Q 
General Groundwater Monitoring 

MW-7 

MW-11 

MW-22 

MW-23 

MW-24 

MW-26 

MW-28 

MW-31 

MW-37 

Notes: 

Jan-9S 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
.Apr-95 
Jui-gs 
Oct-9S 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-9S 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Ju)-95 
Oct-9S 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apf-95 
Jul-95 

Oct-9S 

1.9 
2 

0.5 
2 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.6 
O l 
0 5 
O l 

U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

ns 
ns 
5 

ns 
0.1 
0.1 
0.1 
0.1 
0.2 
2 

0.5 
10 
1 
1 

0.1 
0.1 
0.2 
2 

0.1 
0 2 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

U = Not Detected Above Metho 
ns = Not SamplecJ. 

Benzo(a>-
anthracene Q 

1.0 
2 

0.5 
2 

0.1 
O l 
O.t 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
O.S 
0.1 

U 
U 
U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 

ns 
ns 
5 
ns 
0.1 
O l 
0.1 
0.1 
0.2 
2 

0 5 
10 
1 
1 

0.1 
0.1 
0.2 
2 

0.1 
0.1 

u 

u 
u 
u 
u 
u 
u 
V 

u 
u 
u 
u 
u 

u 
u 
u 

d Detection Limit 

Benzo(b)-
ftuoran thene Q 

1.0 
2 

0.5 
2 

0.1 

a i 
0.1 
0.1 
0.1 
0.1 
O l 

a i 
0.5 
O l 
0.5 
0.1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
ns 
ns 

s 
ns 
0.1 
0.1 
0.1 
0.1 
0.2 
2 

0.5 
10 
1 
1 

0.1 
0.1 
0.1 

2 
0.1 
O l 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Banzo(k)-
fluorantt^ene Q 

1.0 
2 

0.5 
2 

0.1 
O l 
0.1 
0.1 
0.1 
0.1 
0-1 
0.1 
O.S 
0.1 
0.5 
0.1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
u 
u 

ns 
ns 
5 

ns 
0.1 
0.1 
O l 
0.1 
0 2 
2 

0.5 
10 
1 
1 

0.1 
0.1 
0.1 

2 
0.14 
O l 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

Chrysene Q 

1.0 

2 
0.5 
2 

0,1 

a i 
a i 
0.1 
a i 
a i 
a i 
a i 
0 9 
0.1 

as 
0.1 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

ns 
ns 
5 
ns 
0-1 
0.1 
0.1 

a i 
0 2 
2 

0.5 
10 
1 
1 

a i 
a i 
a i 
2 

a i 
a i 

u 

U 

u 
U 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Dibenzo(a,h)-
anthracene O 

0 2 U 
4 U 

0 5 U 
2 1 

0 2 U 
0.2 U 
a i u 
0.1 u 
0 2 U 
0 2 U 
0.1 u 
0.1 u 

1 u 
0 2 U 

as u 
0.1 u 
ns 
rw 
5 U 

ns 
0.2 U 
0-2 U 
0.1 U 
0.1 U 
0.4 U 
4 U 

0.5 U 
10 U 
2 U 
2 U 

0.1 U 

a i u 
0.2 U 
4 U 

0.1 u 
0.1 u 

hdeno-
pyrene Q 

1.0 U 
4 U 

0.5 U 
2 U 

<0.1 u 
0.2 U 
ai u 
a i u 
a i u 
0.2 U 
ai u 
a i u 
as u 
0 2 U 
0 5 U 

a i u 
ns 
ns 
5 U 

rts 
O l U 
0,2 U 
ai u 
a i u 
0 2 U 
4 U 

as u 
10 u 
1 u 
2 U 
ai u 
ai u 
at u 
4 u 

0.2 
a i 

Acenaph
thene O 

5 U 
20 U 
25 U 
100 U 
2.8 
10 U 
5 U 
5 U 

a s U 
10 U 
100 u 
5 U 

2.5 U 
1 U 

25 U 
5 U 
ns 
ns 
50 U 
ns 
3.4 

1 U 
5 U 
5 U 

2.9 
20 U 
25 U 
500 U 

5 U 
10 U 
5 U 
5 U 

2.2 
20 U 
5 U 
5 U 

1 

1 

• ~ 

— _ , 
ucjfl) II 

Anthra
cene Q 

5.1 
4 

25 
100 

0.14 
0.2 
5 
S 

0.07 
0.2 
S 
5 

2.6 
0.2 
25 
5 

U 
U 
I t 

U 
u 
u 

u 
u 
u 

u 
u 
u 

ns 
ns 
50 
ns 

0 2 6 
0.2 
5 
S 

0.94 
4 

25 
600 
15 
2 
5 
S 

0,32 
4 
5 
5 

u 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 
u 
u 

Ruor
anthene o 

37 

10 
0.5 

2 
0 2 

as 
0.1 

a i 
0 2 
OS 
o.l 
a i 
11 
as 
OS 
0.1 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 
V 

u 
ns 
ns 
1 

ns 
1.1 
0.5 
0.1 

^ 0.1 
1,8 
10 
as 
10 
56 
5 
ai 
a i 
3,7 
10 
a i 
a i 

u 

u 
u 
u 

u 
u 
u 

u 
u 
u 

u 
u 
u 

Fluoiene O 

16 
56 
26 
100 
0.1 
5 
S 
5 

0 3 
5 

100 
5 

11 
0.S 
25 
6.6 

u 
u 
U 
U 
U 

U 
U 

u 

u 
U 

ns 
ns 
58 
ns 
1.3 
3.4 
5 
5 

0.2 
12 
25 
500 

U 
U 
U 

u 
U 

3 2 
17 
5 
5 

4.9 
10 
20 
5 

U 

u 

u 

u 

Naph
thalene Q 

5 
20 
25 
100 

U 
U 
U 
U 

190 1 
500 ; 
420 i 
450 
0J5 
290 

U 

440 
430 
8.S 
12 
33 
50 , 
ns ' 
ns 1 
50 
na 

u 

6.4 

10 
5 
5 
1 

20 
25 
500 

5 
10 
5 
5 

0.5 
20 
5 
S 

I U 

u 
u 

0 

u 
u 
u 

'". 
u 
u 
u 
iu 

pyrene Q 

8.1 
4 

2.5 
10 
a i 
0.2 
0.5 

as 
0.1 
0.2 

as 
0.5 
2.7 
0 2 
2.5 
O.S 

U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 

u 
u 
u 

ns 
r « 
25 
rts 
0.3 
0.2 

as 
0.5 
8.6 
4 

2.5 
50 
1 
2 

as 
as 
a i 
4 

as 
as 

u 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Acenaph
thylene Q 

10 
60 
25 
100 
29 
30 
5 
S 
1 

30 
100 
5 

48 
3 

25 
5 

U 
U 

u 
U 

u 
U 

u 
u 
u 
u 
u 

u 
u 
u 

ns 
ns 
50 
ns 
1 
3 
5 
5 

6.1 
60 
25 
500 
10 
30 
5 
S 
1 

60 
5 
5 

u 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Phenan
threne Q 

19 
63 
76 
100 

0.05 
2 
5 
S 

0 3 4 

2 
100 

5 
11 
4 

25 
5 

U 
U 
U 

u 
u 

u 
u 
u 

u 
u 
u 

ns 
ns 
72 
ns 
2.3 
2.3 
5 

5.3 
1.2 
4 

25 
500 
46 
25 
5 

5.7 
3 2 
4 

u 

u 
u 
u 

u 
u 

u 
7.8 
8 

Benzo(g,h,l) 
p e r / a i e o 

i 
1.0 
2 

as 
2 

a i 
a i 
0.1 
0.1 

ai 
a i 
0.1 
0-1 
0.5 

ai 
as 
0.1 
ns 
ns 
5 

OS 

0.1 

a i 
O l 
O l 
a 2 
2 

as 
10 
1 
1 

ai 
0.1 

a i 
2 

a36 
a i 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

o 
o 
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1 T*te7« 
1 Water Oualtty Analyt>l» Resutta 
1 PoJycyclic Aromatic Hydroc«tt»n» by SWS310 
1 Unocal ' 

1 ConrMitFEtion(u^) -_, 
1 Sample 
1 Location 

Sampto 
Data 

8enzo(ah Ben»}(a)- B9nzo<bh B«nzo(k)-
pyiene Q anthiacene O fluoranihene 0 Duoianihene O Chrvsene Q 

Uit3e«Do(aJ\j-
anthtacena n 

Hotbroofc Slougtj neeovery Trench Well Network 
B-4 

8 B-17 

1 
B-3S 

B-36 

Jan-96 
Apr-96 
JuFOe 
Oct-96 
Jan-96 
Apc-96 
Jut-9G 

Oct-96 
Jan-96 
Apr-9G 
Jul-96 

oct-ae 
Jan-96 
Afx-9£ 
Jul-96 

Oct-96 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-I 

F 

NS-I 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

j 

F, 

NS-1 

Indeto-
pvtene O 

Acetfaph-
thane Q 

Antlva- Fluor- Napt»-
eene Q anttiene O Fluotene Q thalene O Pviano 0 

Acenaph
thylene O 

Ptienatv 
threne O 

Benzo(0,n.iJ 1 
petvlene Q 1 

^^^^ - - -4 
F 

NS-1 

F 

f4S-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

F 

NS-1 

1 ' 

NS-1 

1 

F 

. NS-1 

1 

F 

— • 

NS-1 

F 

NS-1 

1-

NS-1 

F 

NS-1 

RES^ewWellNetwraric I 
B-ie 

B-22 

6-37 

Jan^e 
Apr-96 
Jul-96 
Ocl.96 
Jarvse 
Apr-96 
Jut46 
Oct-96 
Jar>.e6 
Apr-96 
J<j>-96 
Oct-96 

NS-1 

NS-1 

F 

NS-1 

NS-1 

F 

NS-1 

NSrl 

F 

NS-1 

NS-1 

F 

NS-1 

NS-1 

F 

NS-1 

NS-1 

F 

NS-1 

NS-1 

F 

NS-1 

NS-1 

F 

NS-1 

NS-1 

F 

NS-1 

NS-t 

F 

NS-1 

NS-1 

F 

NS-1 

NS-1 

»= 

NS-l 

NS-1 

F 

NS-1 

1 

1 NS-1 

F 

NS-1 

NS-1 

F 

General Groundwater Monitoring 
U-2 

U-3 

U-4 

U-5A 

0-5 

B-27 

Jaiv96 
Apr-96 
Juf-96 
Oct-96 
Jan-96 
Apr-96 
JUI-96 
Ocl-96 
Jan-96 
Apr-96 
Jul-96 

Oet-96 
J3IV96 
Apr-96 
Jirf-96 
Oct-96 
Jan-96 
Apr-96 
Jut-96 
Od-96 
Jan-96 
Apr-96 
Jtil-96 
Oct-96 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 . 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

NS-1 

F 

F 

F 

F 

F 

— ^ — 

NS-1 

F 

F 

F 

F 

F 

., 1 ' = = 

NS-1 

NS-1 

F 

NS-1 

F 

F 

F 

F 

F 

- — 

F - Sairpla vra* jjot obtained because ot the presence o< ttee (floatinfl) product. 
U • Not detected ^Kjve detection fimit. detection limit Ssted beside the IctlGf. 
NS-1 - na« sampled tor PAH analyses due mis-commurwatfioa 
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Table 7b i 
Water Quality Analysis Results { 

Polycyclic Aromatic Hydrocarbons by SW8310 
Chevron 

Concentration fuo/ll 
Sample 
Location 

Sample Benzo{a)-
Oate pyrene 0 

Benzo(a)-
anthracene Q 

Benzo{b)-
fluofanthene Q 

Benzo(k)-
fiuoranthcne Q Chrysene Q 

Oibenzo(a,h}-
anthracene Q 

Indeno-
pytene Q 

Acenaph
thene Q 

Anlhra
cene Q 

Fluor
anthene Q Fluorene Q 

Naph- . 
tfriatene Q 

• ' 

Pyrene Q 
Acenaph

thylene Q 
Phenan
threne Q 

Benzo(g,h.O 
petylene Q 

Holbrook Slough Recovery Trench Well Nstvsrork | 
B-7 

B-9 

Jan-96 
Apr-96 
Jul-96 

- Oct-96 
Jan-96 
Apr-96 
Jul-96 
Ocf-96 

0.1 U 

a i U 

0.1 V 

O.l U 

a i U 

0.1 U 

0.1 u 

O.l U 

0.1 U 

a i U 

0.1 Û  
1 

0.1 u 

a i U 

a i u 

5 U 

5 U 

5 U 

S U 

a i u 

a i u 

S U 

5 U 

5 U 

) 
5 U 

0.SU 

O.SU 

5 U 

5 U 

S U 

S U 

a i u 

a i u 

General Groundwater Monitoring { 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-8 

CR-11 

Jan-96 
Apr-96 
Jul-96 
Oct-96 
Ja.'T-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apf-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 

, Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 

0.1 U 

a i u 

0.1 u 

a i u 

a i u 

1.9 

a i u 

a i u 

0.1 u 

0.11 

0.1 u 

0.1 u 

0.54 

0,1 u 

a i u 

a i u 

0.1 u 

a i u 

0.1 u 

1.4 

a i u 

0.1 U 

0.1 U 

0.1 U 

0.1 U 

a i u 

0.56 

a i u 

a i u 

a i u 

0.36 

a i u 

a i u 

0.82 

0.1 u 

0.1 u 

a i u 

a i u 

0.1 u 

0.1 u 

a i u 

a i u 

0.1 u 

0.1 u 

a i u 

0.1 u 

0.1 u 

. 

2.1 

0.1 U 

S U 

S U 

S U 

5 U 

5 U 

S U 

5 U 

S U 

S U 

S U 

S U 

5 U 

S U 

S U 

0.1 u 

• • 

0.1 u 

a i u 

a i u 

a i u 

1.2 

a i u 

S U 

S U 

5 U 

S U 

S U 

S U 

5 U 

SU 

1 

9.2 

i 
7.6 ! 

7 

O.SU 

O.SU 

0.5 U 

5 U 

5 u as u 

5 U . 

S U 

- _l-6 

a s u 

5 U 

5 U 

5 U 

S U 

S U 

. _ 5 U 

5 U 

s u 

5 U 

5 U 

5 U 

S U 

. . - S U 

S U 

a i u 

a i u 

0.1 u 

0.1 u 

0.1 u 

-2.3 -

a i u 

Notes: 

F - Sample was not obtained because of the presence of free (floating) product, 
U - Not detected above detection limrt. detection limit listed beside the letter. 
NS - not sampled. 
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Sample 
Lccation 

Sample 
Oate 

Benzo(a)-
pyrene Q 

8enzo(a)-
anthraceno Q 

Benzo(b)-
fluoranthene Q 

BenzoCk)-
fluoran thene Q Chrysene 

Table 7c 
Water Quality Analysis Results 

Polycyclic AroiTtatic Hydrocarbons by SW8310 
Shell/GATX 

Concentration (ugfl) 

Q 
Dibenzo(a,h)-
anttiracene Q 

Indeno-
nvrene Q 

Acene^iti-
ihene Q 

Anthra-
certe Q 

Ruor
anthene Q Ruorene O 

— 

Naph
thalene Q PyjBiie Q 

Ac8r^apt^ 
ttiylena Q 

Phenan
threne Q 

Benzo(g,h.i) 
perylene 

1 

Q f 
General Groundwater Monitoring f 
MW-7 

MW-11 

MW-22 

1 MW-23 

MW-26 

MW-28 

MW-31 

MW-37 

Jan-96 
Apr-9e 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-95 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Ocf-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 

1.0 U 

aio u 

aio u 

1.0 u 

0.10 u 

1.0 u 

1.0 u 

2.8 

1.0 U 

0.10 U 

aio u 

1.0 u 

aio u 

1.0 u 

1.0 u 

1.2 

1-0 U 

0.10 U 

aio U 

1.0 U 

aio u 

1.0 u 

1.0 u 

2.3 

Notes: _ . . 
F - Sample was noi obtained because ot the presence of free (floating) product 
U - Not detected above detection limit, detection fimit listed beside the letter. 
NS - not sampled. 

1.0 u 

0.10 u 

0.10 u 

1.0 u 

0.10 u 

1.0 u 

1.0 u 

1.0 

1.0 U 

" 

aio U 

0.10 U 

1.0 U 

0.10 U 

1.0 U 

1.0 U 

3.6 

1.0 U 

0.10 U 

0.10 U 

1.0 U 

0.10 U 

1.0 U 

1.0 U 

1.0 U 

;i.O U 

0.10 U 

aio u 

1.0 u 

0.10 u 

1.0 u 

1.0 u 

1.6 

50 U 

5.0 U 

5.0 U 

50 U 

5.0 U 

50 U 

SO U 

50 U 

50 u 

5.0 U 

5 0 u 

50 u 

5.0 u 

50 u 

50 u 

50 u 

1.0 u 

0.10 u 

a 10 u 

1.0 u 

0.10 u 

1.0 u 

1.0 u 

1.0 u 

50 u 

5.0 u 

S.O u 

50 u 

5.0 u 

50 u 

50 u 

50 u 

50 U 

470 

480 

SO U 

22 

50 u 

50 u 

50 u 

5.0 U 

0.50 U 

0.50 u 

5.0 u 

0.50 u 

5.0 u 

5.0 u 

6.0 u 

SO U 

S.O U 

5.0 U 

SO U 

5.0 U 

50 U 

50 U 

50 U 

50 U 

5.0 U 

5.0 U 

50 u 

S.O u 

SO U 

SO u 

SO • u 

1.0 u 1 

1 
aio u 

1 
0.10 u 

1.0 Ul 

1 
0.10 

' 

1.0 u 1 

1.0 U 1 

1 
1.3 

I 
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Tab le 8 

Free P r o d u c t R e c o v e r e d 

In te r im A c t i o n P lan 
Willbridge Facilities 

Week Ending 

May 1995 
June 1995 
July 1995 

August 1995 
September 1996 

October 1995 
November 1995 
December 1995 

1/5/96 
1/12/96 
1/19/96 
1/26/96 
2/2/96 
2/9/96 
2/16/96 
2/23/96 
3/1/96 

Product Recovered 

PRODUCT REMOVED (gallons) 

Unocal 

»>_ 

0.50 
0.55 
5.21 
0.00 
0.00 
5.50 
6.31 
0.34 
5.59 
no 
nc . 

1.95 
nc 
nc 

42,04 
nc 

67,99 

Chevron 

••> 

0.00 
0.04 
0.57 
0.12 
0.00 
0.00 
0.00 
no 
nc 
nc 

0.16 
nc 
nc 
nc 

0.28 
nc 

1.16 

T 

Shell/GATX 

1.50 
1.35 
0.37 
0.76 

26.03 
3.10 
0.03 
a25 
0.12 
0.06 

nr 
0.62 
0.00 
nr 
nr 

0.00 
nc 

34.21 

atal Recovered 

Holbrook 
Recovery Trench 

off 
nr 
nr 
nr 
nr 

700 
off 
off 
off 
off 
off 
off 
off 
off 
olf 
off 
off 

700 

803.4 

COMMENTS 
SHELL/GATX Installed Phase 1 recovery systems 

MW-6 and MW-24 

Trench recovery quantities totaled In Jan, 1996 

CR-10 • Petrobelt broken 

MW-6: moved PRC from MW-19 to MW-6 
1 

1 

o 
o 
13 
TJ 
O 
71 
o 

Symbols: 
— = no product recovery systems Inslailed. 
nc = product recovery systems noi chacked thai week. 

nr«! system checked, dala reported cumulative on Ihe nextrepon submlttsd. 
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WliAMETTE RIVEfl 

27* STORM SEWER 
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60" STORM SCWER 
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GROUNDWATER ELEVATION 
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GROUNDWATER FLOW DIRECTION 

FIGURE la 
QROUNDWATER ELEVATION 
CONTOUR MAP 
JANUARY 1996 
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FIGURE 2e 
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THICKNESS MEASUREMENT 
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• CH2IV1HILL 

C m W K I L L 

8Z5 NG Multnomah 

SuHe 1300 

Portland. OR 

97232-2146 

I d 503 J35.50OO 

Fax 503.235.244S 

October 3,1996 

132597 JI.01 

Ms. Jill Kieman, P.E. 
Oregon Department of Environmental Quality 
Waste Management and Qeanup 
2020 S.W. Fourth Avenue, Suite 400 
Portland, OR 97204 

Etear Ms. Kieman: 

Subject Willbridge RI/FS Interim Action, 
Quarterly Report for June through August 1996 

This letter presents the quarterly progress report for the remedied investigation/feasibility 
study (RI/FS) work being j>erformed at the Chevron, Unocal, and GATX/Shell Willbridge 
fadlities in Portland, Oregon. This report presents a summary of the following: 

• Actions taken vmder the Consent Order from June to August 1996. 

• Sampling, test results, and other data generated between June and August 1996. 

• A description of problems experienced and the manner in which they were resolved or 
are being addressed. 

• Actions scheduled to be taken under the Consent Order from September to November 
1996. 

This progress report fulfills the requirement of Section 7F of Consent Order WMCSR-NWR-
94-06. 

Action Taken from June through August 1996 
The following work was performed from June through August 1996: 

• Performed quarterly groundwater Scunpling, monthly monitoring, and bi-weekly seep 
arid sheen observations at the Chevron, GATX/SheU, and Unocal facilities. 

COPPOR00006171 
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• Continued to operate the' Holbrook Slough cutoff trench at the Old Doane Avenue storm 
water outfall for groundwater and free product recovery when river stage levels 
allowed operation of the system. 

• Recovered approximately 4.4 gallons of product from monitoring wells at the Unocal, 
Chevron, and GATX/Shell fadUties from Jtme t h r o u ^ August 1996. 

• Completed two phases of the Doane Avenue Storm Sewer Investigation {smoke testing 
and video surve)Tng storm sewer system). This investigation is part of the Yiillbridge 
faidlities Riverfront Interim Action Work. 

• Implemented monthly product and groundwater elevation monitoring of additional 
wells (Wells B-5, B-6, B-ll through B-16, B-26 and CR-3) adjacent to possible sources in 
an attempt to identify new releases in response to the continued detection of elevated 
dissolved BTEX concentrations in the Riverfront area. 

• Implemented a Product Characterization Program (Technical Memorandum #5-<lated 
August 30,1996) that will develop a baseline data set for the various types of product 
currently found in the monitoring wells at the site, implement a testing schedule, and 
initiate a program for evaluating future events such as new release or changes in the 
product distribution or appearances at the site. 

• Initiated aerial photography and associated survey work for construction of a detailed 
topographic map of the Willbridge Riverfront Area for use in remedial design work. 

• Obtained elevations of monitoring wells MW-39 and MW-40 at the GATX/Shell fadlity 
using the topographic mapping survey crew. 

• Submitted a draft Riverfront Subsurface Investigation Work Plan to the PRP group for 
review. 

Sampling, Test Results, and Data Generated from June through 
August 1996 
Interim action monitoring activities performed this quarter induded water level and 
product thickness measurements and groundwater sampling from selected wells, as 
outlined in the Field Coordination Plan (FCP) dated April 1995. Groundwater samples were 
not obtained from wells with free product. 

Groundwater Levels and Flow 
Water level measurements performed in June, July, and August 1996 are presented in 
Tables la to Ic, Tables 2a to 2c, and Tables 3a to 3c, respectively. Measurements were 
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corrected for free product where present. A groundwater contour map using the July 1996 
data is presented in Figures 1 and la. 

Water levels beneath the site are influenced by aimual predpitation cydes and by river stage 
fluctuations. The effect of river stage fluctuations is most pronounced on water leveb in 
wells along the river front. The groimdwater table elevations beneath the site were 
dropping during the end of spring 1996 (last quarter) from the high elevations of the winter 
months. EHiring this summer quarter Qune to August 1996) ttie water table elevation 
beneath the site dropped approximately 2 feet from the spring measurements in response to 
the reduced rainfall and infilfration assodated with the annual predpitation cydes in 
Fortland. 

The direction of groundwater flow, inferred from the elevation contours, is generally 
toward the river, with a localized groundwater mound in the GATX/SheU south tank farm, 
and apparent elongated groundwater depressiorxs (troughs) beneath N.W. Doane Avenue, 
and the Saltzman Creek flume. These troughs may be caused by groimdwater drainage 
through the backfill associated with the Doane Avenue storm sewer conduit and the 
Saltzman Creek flume. The groundwater mound in the GATX/Shell lank farm may be 
caused by a difference in hydraulic conductivity of the stratigraphic units beneath the 
GATX/Shell south tank farm (silt/day) and the remainder of the site (sandy fill). 

River Stage Data 

The Willamette River stage (measured on the river gauge at the Unocal dock emd converted 
to City of Portland datum) ranged from approximately 15.9 in June to 6.1 feet during 
August 1996. The river stage steadily decreased throughout this quarter. 

Product Thickness Measurements 

Free product thicknesses were measured at selected wells on a monthly and quarterly basis 
(see Tables la to 3c). These data were compiled with apparent free produd thickness data 
for October 1995, and January, April and July 1996 and are shovvn in Figures 2 and 2a. 

Riverfront Area 

The presence of free product in the riverfront area historically is often assodated with the 
former and current alignments of the Do<me Avenue stonnwater outfall and possibly the 
Holbrook slough. Wells B-1, B-4, B-17 and B-35 are located in the dock area nearest the Old 
Doeine Avenue storm drain alignment and Well B-7 is located nearest the historic Holbrook 
slough outfall. Wells B-38, B-39, B-40, and U-5, are adjacent to the New Doane Avenue 
storm drain in the riverfront area. RES-New is constructed in the backfill of the storm drain 
in the riverfront area. 

The July 1996 product measurements generally show produd thicknesses that are similar to 
last quarters measurements in wells located in the general riverfront area of the site (Table 
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2a, 2b, and 2c) with the exception of Wells B-7, Brl7, B-35 and RES-New. No produd 
measured in these weUs in July 1996. 

Tank Farm Portion of Site 

Produd is present in the Unocal Tank farm area in Wells U-5A, U-4 and B-27 in July 1996. 
Produd was also measured along the periiheter of the Chevron tank farm in WeUs CR-6, 
CR-7, and CR-10 in July. In tiie GATX/SheU facihty produd was observed in Wells MW-7, 
MW-23, and MW-26 in July 1996. Produd is occasionally observed in MW-7 throu^out the 
year, and in MW-23 during the surruner months, however, produd has not been previously 
observed in WeU MW-26. 

Water Quality 

Groundwater samples coUeded fron\ seleded locations in the monitoring weU network 
were tested for benzene, toluene, ethyibenzcne, and xylenes (BTEX) (EPA method SW8020) 
and poiycydic aromatic hydrocaubons (PAHs) (EPA method SW8310), as described in the 
FCP. July 1996 BTEX results are presented in Tables 4a to 4c. July 1996 PAHs results are 
presented in Tables 5a to 5c. Wells that contained free produd were not sampled (free 
produd designated by an F in the Tables). 

BTEX 

The July 1996 BTEX testing results appear to be consistent with the April 1996 results. The 
increasing BTEX concentrations noted in Wells B-ll, B-14, and B-17 duiing late 1995 have 
stabilized over the last two quarters. However, Wells MW-8 and MW-37 on the 
GATX/Shell fadUty have elevated BTEX concentrations compared to last quarter's water 
sampling results. 

PAHs 

The July 1996 PAHs testing results appear to be consistent with the April 1996 results, with 
the exception of B-36. Previously vvater sampling rounds deteded no PAHs in WeU B-36. 
Laboratory analysis deteded several PAH compounds during the July 1996 water sample 
event. 

Product Recovery 

The recovery program began in May 1995. The weU locations induded in the produd 
recover)' program and the corresponding produd recovery equipment are described in 
Chapter 3 of the FCP. Approximately 115 gaUons of free produd has been recovered by 
produd recovery equipment in monitoring wells since the recovery program began in late 
May 1995. Approximately 700 gaUons of produd was also recovered from the Holbrook 
recovery french in 1995. Produd recovery data for each site are presented in Table 6. 
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Produd recovery quantities vary from month to month. The passive PRC produd recovei}'̂  
equipment consistently recovers small quantities of produd per weU each monti\ (less than 
1 gaUon) while the more aggressive active produd recovety equipment, Pefro-belt, recovers 
larger qizantities of produd per month (2 to 20 gallons) on an irregular basis. 

GATX/Shell Site 

A Pefro-belt is operating in WeU MW-24 and produd recovery canisters (PRCs) are present 
in Wells MW-7, MW-6 and MW-28. Approximately 0.4 gaUons of product was recovered 
from the GATX/SheU site this quarter. 

Unocal Site 

PRCs are present in WeUs U-4, B-4, B-27 and B-41. A hand baUing program has been 
implemented in Wells B-1, B-22, B-35, B-39, U-5, U-5A and RE&Old. Hand bailing is also 
being conduded in weUs that are either observed to have produd, or if additional produd 
is found in a weU that a PRC has not recovered. A produd skimmer is present in RES-New. 
However, the Pefro-belt has been removed from WeU B-38 because of excessive drag on the 
belt from the crooked weU casing. A total of 1.9 gaUons of produd was recovered from the 
wells at the Unocal site this quarter. 

Chevron Site 

PRCs are instaUed in WeUs B-24, CR-6, and CR-7. A Petro-belt is present in WeU CR-10. A 
totjil of 13 geiUons of produd was recovered from the Chevron site this quarter. 

Holbrook Recovery Trench 

The river stage controls operation of the Holbrook Slough recovery trench, located along ttae 
shoreline near the old Doane Avenue outfall location. The french is shut off as the river 
stage rises above approximately 8 to 9 feet. City of Portland datum (measxured on the river 
gauge staff on the Unocal dock). River stage levels this quarter ranged between 15.9 to 6.1 
feet. The trench began operating in the middle of July, as the river stage dropped below 
approximately 9 feet. Quantities of water and/or product recovered will be reported and 
calculated when the data becomes available (typicaUy early winter). 

Seep and Sheen Monitoring 
Weekly to biweekly site visits were performed to docvmient the location and extent of 
hydrocarbon seeps and sheens at the riverbank. Field observations were recorded on the 
seep/sheen form. Monitoring indicate that several site conditions, induding the river stage 
and the recovery trench operation (tied to the river stage), afred the presence and 
magnitude of hydrocarbon seeps and the resulting sheens observed at the river's edge. 

Sheens that are observed on the water surface are confroUed with containment booms and 
recoverable produd is removed from the water surface in these areas by adsorbent pads. 
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The containment booms currently encompass the shoreline between the Chevron and 
Unocal docks, and from the south edge of the Unocal dock to the southem property line 
(beyond the new Doane Avenue storm sewer outfaU). In addition, secondary contaiiunent 
booms are located inside of the first boom around the new Doane Avenue outfaU pipe. 

Holbrook Recovery Trench Shoreline. Light sheens were occasionaUy observed near the 
recovery trench whUe it was submerged during the begiiuiing of this quarter. No sheens 
were observed in this area after the river stage dropped below 6 feet and the french began 
operating. 

New Doane Avenue OutfaU. In June and early July 1996 heavy to moderate sheens were 
observed inside the containment booms at the outfaU. However, no sheens were observed 
on the waters surface in the contaiiunent boom euea duiing the month of August, foUowing 
the drop in the river stage. During these visits, sheens were observed on the surface of the 
soU below the end of the outfaU pipe, but not in the water. These sheens are believed to be 
produced from produd seep discharge from the backfiU surrounding the pipe. 

No sheen were observed north of the of the Chevron or GATX/SheU docks. 

Problems Experienced from June through August 1996 

The Petro-belt is not operating properly in WeU B-38 because of excessive drag on the belt 
from the crooked weU casing. The Petro-belt wiU be removed from the weU. Access to the 
water table through the crooked casing using a smaU baUer is being evaluated. FoUowing 
accessibility evaluation of the crooked casing, if possible, the weU wiU be induded in the 
hand-bailing program. If it is determined that the weU is not accessible using a short baUer, 
additional alternatives wiU be ev<duated. 

The PAHs laboratory analysis for the monitoring wells at the GATX/SheU faciUty were 
analyzed after the holding times had expfred. A quality confrol/quality assurance review is 
conducted by the field consultants and all data is flagged appropriately on Tables 4a to 5c. 
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Actions Scheduled for September through November 1996 
The foUowing actions are scheduled for September through November 1996: 

• Continue the interim action morutoring program at the Chevron, GATX/SheU, and 
Unocal fadUties, as described in the Interim Action Plan, the FCP, and modifications 
discussed in quarterly reports. The next water quality sampling event is scheduled for 
October 28,1996. 

• Continue operation of the Holbrook Slough cutoff french as an interim action if river 
levels are below the automatic shut-off level. 

• Complete the last phase of the Doane Avenue Storm Sewer System Investigation work, 
sampHng the storm water nm-off during a rainstorm. 

• Submit the Waterfront Subsurface Investigation Work Plan to DEQ. 

• Continue review of existing information and interim action monitoring data. 

• Begin evaluation of the Interim Action monitoring program that was developed in 
Jzmuary 1995 
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Ple£kse call me at 503/235-5000 if you have any questions. 

Sincerely, 

CH2MHILL 

Uii^ 
Ross D. Rieke, P.E. 
Projed Manager 

Endosiues 
Tables lb to Ic, Water Level Monltorir^ Data: June 1996 
Tables 2a to 2c, Water Level Monitoring Data: July 1996 
Tables 3a to 3c, Water Level Monitoring Data: August 1996 
Tables 4a to 4c, Water QuaUty Monitoring Results, Aromatic Volatiles, 1996 
Tables 5a to 5c, Water QuaUty Monitoring Results, PAHs, 1996 
Table 6, Free Produd Recovered 
Figure 1, Groundwater Elevation Contour Map 
Figvire la. Groundwater Elevation Contour Map-Dock Area 
Figure 2, Apparent Free Produd Thickness Measurements 
Figure 2a, Apparent Free Produd Thickness Measurements-Dock Area 

cc: Rene White/Chevron 
Andrew Holbrook/GATX 
Joe Comstock/UNOCAL 
Irv Jenkins/SheU Oil 
Terry Fisk/GeoEngirieeis 
Gregory KupUlas/Hart Crowser 
Paul Woods/SECOR 
Dave Bartz/Schwabe WiUiamson 
Bmce Brody-Heine/CH2M HILL 
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Table l a 
Water Level Monttoring Data 

Unocal 
Dat0:O6/24«6 
Time Begin: 
Field Stan: PJT 

Nfcjmber 

Holbrook Sloug 
B-1 
B-2 
B-4 
B-17 
B-35 
B-36 

RES^Iew W e i l l 
B-1 
B-17 
B-IB 
B-22 
B-25 
B-37 
B-40 
B-41 
U-5 
RES • New 

General Grouni 
U-2 
U-3 
U-4 
U-5A 
U-5 
B-1 
B-4 
B-5 
B-fi 
B-16 
B-17 
B-18 
B-22 
B-27 
B-35 
B-36 
B-37 
B-38 
B-39 
B-40 
B-41 
RES-OW 

TImaEr* 

Measuring 
Point Elev 

h Recovery Trw 
34.79 b 1 
35.35 b 
34.79 b 
35.59 b 
33.58 a 
30.97 a 

"ietworV 
34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.83 b 
35.24 a 
33.19 a 
34.64 a 
34.20 
38.58 

Iwater Monltorir 
35.02 a 
35.25 a 
34.46 a 
33.77 a 
34.20 a 
34.79 b 
34.79 b 
34.79 b 
35.41 b 
35.82 b 
35.59 b 
35.79 b 
34.67 b 
35.74 c 
3 3 . 5 8 B 

30.97 a 
35,24 a 

34.75 a 
33.92 a 
33.19 a 
34.64 a 
36.03 d 

tJ: 

Depth to 
Product 

Itch Well N< 
16.681 

16.40 

M 

M 
M 
M 

16.68 

M 

16.99 

18.10 
22.41 

13 

M 
M 

5.79 
18.10 
16.68 

M 
M 

1,.., 

17.67 
16.99 

1 17.18 

|M 

M 
M 

}M 

Depttito 
Waler 

ork 
16.69 
16.50 

16.40 
15.54 
i a 8 4 

16,69 
16,72 
16.35 
17.99 
18.12 
19.13 
17.14 

18.11 
22.41 

14.36 
12.69 

6.11 
18.11 
16L69 

dry 
16.47 
16.71 
16.72 
18.35 
17.99 

15.54 
13.84 
19.13 

18.39 
17.14 

1 17.19 

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
Q 
M 

Q 
Q 
M 
M 

U 

JM 

M 
M 

)M 

Product 
Thickness 

0.01 

0.00 

0.01 
0.00 

0.15 

0.01 
0.00 

0.32 
0.01 
0.01 

O.OO 

0.00 

0.00 

0.72 
0.15 

0.01 

Product 
A4usted 
D ( ^ ^ t o 
Water 

16,68 

16,40 
15.54 

16.68 
1&40 

17.99 

17.02 

18.10 
22.41 

5.85 
18.10 
16.68 

16.40 

17.99 

15.54 

17.81 
17,02 

17.18 

Groundwater 
Bevab'on 

18.11 
18.85 
NM-1 
19.19 
18.04 
17.13 

18.11 
19.19 
17.44 
16.68 
17.71 
16.11 
16,17 
NM-1 
16.10 
16.17 

20.66 
22.56 
NM-1 
27.92 
16.10 
18.11 
NM-1 

diy 
18.94 
19.11 
19.19 
17.44 
16.68 
NM-1 
18.04 
17.13 
16.11 
NM-1 
16.11 
16.17 
NM-1 
18,85 

Wot—: 
l | I outllnod eat Indicates data sntty locaiion 

2 a c Measuring pdm stavadon Itom CHZM H I lleld sunrey 

3 b = MoasurtfigpoWelo»Blk»ilr<)mo«l8in«lv«nconjttuctlooloaBndcoofltm»dbyCH2MVaW(1»ur^ 

4 ccMeasuitng POM «)ev«llanatl|tatatl by CHZM HUI to common tita datum. 
5 d » Mcasurtng point el«vationad|uiI»d -1.63 tea* trom Rel<)al etovmlon lo maSch sits datum 

6 sua Datum = Oty ol Pomand benclunarit («lev ^ 3S.eg6 It) on west aide ol Owvmt Tank 160 
7 M c monthly on touitn monday. O •: quartarly on fciunh monday. 
e NM.1 «= Wen not monHoiBd bacausa product tacpvery gqulpmeni In wolL 
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Tab le l b 

Water Leve l Mon i t o r i ng Data 

Chev ron 

Date: 0 6 « 4 « 6 

Time Begin : 1030 Time End: 1430 
Re ld Staff: EAA 

Well Measuring Depth to 
Number Point Elev Product 

Depth to 
Water 

Holbrock Slough Recovery Trenc* Well Networii 
B-7 33.96 b | 
B-9 33.95 b 

17.96 M 

B-19 34.71 b 
B-21 34.79 b 
B-31 " 33.88 d 
B-32 34.23 a 
River Stage e 

General Groundwrater Samplinq 
B-7 33.96 b 
B-9 33.95 b 
B-10 34.74 b 

17.96 

15.03 

M 

M 
B-11 34.95 b 
B-14 35.59 b 
B-19 34.71 b 
B-20 33.40 b 
B-24 34.70 b 
B-26 35.30 b 

.16.29 
15.57 

M 
M 

B-28 35.25 b 
B-30 35.35 b 
B-32 34.23 a 
CR-3 34.32 a 
CR-4 34.93 a 
CR-6 35.61 a 
CR-7 35.57 a 
CR-B 33.14 a 
CR-10 35.57 a 
CR-11 34.43 a 
River Stage e 

N o t * * : 

1 1 outl ined osd indcats 

2 a = Maasuring point etav 

3 b ^ Measuring point elev 

4 c = Measunng point elev 

5 d IS Maasuring point e lm 

malct i similar ooirete 

6 a t o Oalum = City o l POT 

7 WeBs not monitored: B-

8 NM-1 = W B J not monitoc 

9 « n R'lvor stage 16.00 eq 

11.35 
10.78 

2.39 

s data entry kx 

a f i o f i l r w n O U 

'alion ecf ustad 

al ion acfusled 

it ionsvinli iB-l< 

tiand benctvna 

12. B-13. B-33 

e d because p r 

uais elevation 

M 

M 
M 

:»lto 

MH 
inai 

byC 

-1.6, 

3.B-

and 

nduf 

20.7 

17.96 
16.09 
15.79 
16.01 
14.04 
16.01 

17.96 
16.09 
15.03 

15.79 
16.29 
15.57 

16.01 

11.35 
10.98 

2.39 
0.00 

o 

Iiil field survey 

urall oonsttuclic 

.H2MK1II0CO 

) leet from Reic 

2W and 8-21 

4av<> 35.996(1 

cn-9 
* recovery equ 

1 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
M 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 
M 

n k n 

mtno 

iglel 

on i 

Ipnno 

Product 
Thickness 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.20 

0.00 
0.00 

) and oon firmed b] 

<i site datum, 

ovation to 

west sida of Ctiovi 

n t lnweU. 

Product 
Adjusted 
Depth to 
Water 

Groundwater 
Elevation 

17.96 16.00 
17.86 
18.92 
18.78 
19.82 
18.22 

17.96 16.00 
17.86 

15.03 19.71 

18.92 
16.29 17.11 
15.57 19.13 

18.22 

11.35 24.26 
10.82 24.75 

0.00 NM-1 
2.39 32.04 

rCH2MHl l»ekJ survey 

•on Tank ISO 
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Table I c 

Water Level Monitoring 

Shelt/GATX 

Data: June 24,1996 

Time Begin: 8:16 a.m. Time End: 9:47 a.m. 
Field Staft: Doann Hamilton 

Well Measuring Deplhto Deplhto 
Number Point Elev Product Water T 

General Groundwater Monttoring 
MW-I 35.43 c 
MW-3 36.02 c 
MW-4 36.39 C 
MW-5 33.52 c 
MW-6 33.34 c 
MW-7 34.12 C 
MW-e 33.95 c 

4.35 
8.36 

M 
M 

MW-9 36.53 c 
MW-10 35.82 C 
MW-11 36.47 C 6.27 M 
MW-12 35.95 c 
MW-13 37.89 c 
MW-14 36.28 c 
MW-16 34.93 c 
MW-18 33.76 c 
MW-19 33.39 c 2.93 M 
MW-20 34.76 c 
MW-21 34.33 C 
MW-22 35.65 C 
MW-23 36.06 c 
MW-24 35.15 c 
MW-27 35.67 c 
MW-28 34.39 C 
MW-29 35.77 c 

3.93 
4.46 

5.34 
6.01 

M 
M 
M 
M 
M 

MW-31 37.55 c | ^ 6.72|M 
MW-32 37.01 C 
MW-33 39.34 c 
MW-34 39.67 c 
MW-36 34.68 c 
MW-37 34.86 c 
MW-39 35.02 c 
MW-40 33.65 c 

Notec 

1 ouliinsd celt indicat 

2 M = moftlhly on Icxjrlh riK 

3 c = Measuring pcxnt elevt 

4 Weds not monitored: MV 
5 NM-1 = Wen not monitor* 

13.01 
13.81 

es data entry li 

xiday. Q = qu 

i6on adjusted 

^2. MWtS. MV 

>d because pn 

M 
M 

scat! 

artei 

byC 

IV17 

4.35 
8.48 

6.27 

2.93 

3.93 
4.46 

5.34 
6.01 

6.72 

13.01 
13.81 

on 

rtyonlourllim 

H2MHIl toca 

MW25, MW3 

1 recovery equ 

Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
M 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
M 

onday 

mmon 

O.MVIf 

pmeni 

Data 

Product 
tiic*ness 

0.00 
0.12 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

sits dabjm (City 

3S.MW38 

inwieQ. 

Product 
Adjusted 
Depttito 
Water 

4,35 
8.38 

6.27 

2.93 

3.93 
4.46 
0.00 
534 
6.01 

6.72 

13.01 
13.81 

of Porttand dalutr^ 

Groundwater 
Bevation 

28.99 
25.74 

30.20 

30.46 

31.72 
. 31.60 

NM-1 
30.33 
28.38 

30.83 

22.01 
19.84 
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Table 2a 
Water Level Monitoring Data 

Unocal 
Dato: 07/22/96 
Time Begin: 
Re ld Staff: PJT 

Well 
Ntunber 

Holbrook Sloug 
B-1 
B-2 
B-4 
B-17 
B-35 
B-36 

RES410W Well h 
B-I 
B-17 
B-18 
B-22 
B-25 
B-37 
B-40 
B-*1 
U-5 
RES - New 

Getieral Grounc 
U-2 
U-3 
U-4 
U-5A 
U-5 
B-1 
B-4 
B S 
B-6 
B-16 
B-17 
B-18 
B-22 
B-27 
B-35 
B-36 
B-37 
B-38 
B-39 
B-40 
B-41 
RES-Old 

TImeErt 

Meast«ing 
Point Elev 

h Recovery Trei 
34.79 b 1 
35.35 b 
34.79 b 
35.59 b 

33.58 8 
30.97 a 

letwotk 
34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.83 b 
3554 a 
33.19 a 
34.64 a 
3450 
38.58 

Iwater Monltorir 
35.02 a 
3555 a 
34.46 a 
33.77 a 
3450 a 
34.79 b 
34.79 b 
34.79 b 
35.41 b 
35.82 b 

. 35.59 b 
35.79 b 
34.67 b 
35.74 c 
33.58 a 
30.97 a 
3554 a 
34.75 a 
33.92 a 
33.19 a 
34.64 a 
36.03 d 

d: 

Depth to 
Product 

K h Well N< 
17.20| 

0.00 
17.16 

)tW 
M 

M 
M 
M 

1750 

M 

18.32 
0.00 

19.39 
22.88 

»9 

M 
M 

M 

0.00 
6.47 

19.39 
1750 
0,00 

M 
M 

1 0.00 

19:59 
18.68 
18.32 
0.00 

1 17.53 

iM 

M 
M 

IM 

D^jth lo 
Water 

ork 
1752 
16.99 

0.00 
17.16 
16.06 
15.01 

1752 
17.16 
18.97 
18.94 
19.09 
20.13 
18.44 
0,00 

19.42 
22.88 

14.96 
13.02 
0,00 
654 

19.42 
1752 
0.00 

dry 
16.91 
17.19 
17.16 
18.97 
1B.94 

[ 0.00 
16.06 
15.01 
20.13 

20,84 
18.71 
18,44 
0.00 

1 17.54 

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
0 
M 

Q 
Q 
M 
M 

M 

iM 

M 
M 

]M 

ProHtiot 
Thickness 

0.02 

0.00 
0.00 

0.02 
0.00 

0.12 
0.00 
0.03 
0.00 

0.00 
0.07 
0.03 
0.02 
0.00 

0.00 

0.00 
OJOO 

0.00 

155 
0.03 
0.12 
0.00 
0.01 

Product 
Ac^usted 
Depth to 
Water 

1750 

17.16 
16.06 

1750 

17.16 

18.94 

18.34 
0.00 

19.40 
22.88 

0.00 
6.48 

19.40 
1750 

17.16 

18,94 
0.00 

16.06 

19.84 
18.69 
18.34 
0.00 

17.53 

Gioundwater 
Elevation 

17.59 
18.36 

18.43 
17.52 
15.96 

17.59 
18.43 
16.82 
15.73 
1674 
15.11 
14,85 

14,80 
15.70 

20.06 
2253 

2759 
14.80 
17.59 

18.50 
18.63 
18.43 
16.82 
15.73 

17.52 
15.96 
15.11 
14.31 
1553 
14.85 

18.50 

Notsc 
11 I outlined M t lndlcal«3 Osls entry location 
2 a: : Maasuring point slevition bom CH2M HIU flaW survey 
3 tl c Measuring point elsvatlon Inxn original well corotructlan log and contkmad t>y CH2M HB IteM suney 
4 c 3 Measuring point ewvatfon sdiustad t>y C|.Cti HIU to common alta datum. 
5 d s Meosuitng point elevation adjusied -1.63 feat trom Raldal olsrallan to match atta datum 
fi sua Datum s I3ly ol Portland banchnarit (elev = 3S.M6 It) on wast side al OevTon Tank *60 
7 M s montWy on kxiith monday. Q = quarterty on lourtfi monday, 
0 NM-t g WeH not moottOfOd twcause produa fecovefy equlpmont In well 
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Table 2b 
Water Level Monitoring Data 

Chevron 

Date: 07/22 

Time Begin 

Field Staff: 

Weil 
Number 

Holbrock SI 
B-7 
B-9 
B-19 
B-21 
B-31 
B-32 

General Gr< 
B-7 
B-9 
B-10 
B-11 
B-t4 
B-19 
B-2Q 
B-24 
B-26 
B-28 
B-30 
B-32 
Cfl-3 
CFI-4 
Cfl-6 
CR-7 
CR-8 
CR-10 
CR- l t 

/d6 

800 Tim 
E A A m ) R 

Maasuring 
Point Elev 

ough Recovery T l 

33.96 b 
33.95 b 
34.71 b 
34.79 b 
33.86 d 
34.23 a 

>undwater Sampl i 
33.96 b 
33.95 b 
34.74 b 
34.95 b 
36.59 b 
34.71 b 
33.40 b 
34,70 b 
35.30 b 
35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 8 
35.57 B 
33.14 a 
35.57 a 
34.43 a 

e E n d : 1330 

Depth to 
Product 

ench Well Net 
18.79JIVI 

i g 
18.79 

15.64 

M 

M 

17.13 
15.95 

M 
M 

12.57 
11.35 

1.28 
3.35 

M 

M 
M 

Depttito 
Water 

w o r k 
18.79 
16.61 
16.35 
16.53 
15.84 
16.86 

18.79 
16.61 
15.64 
15.40 
17.70 
16.35 
17.13 
15.95 
16.03 
15.51 
15.22 
16.86 
14.62 
6.48 

12.58 
11.57 
7.08 
1.23 
3.35 

M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
M 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 

Product 
Thickness 

0.00 

0.00 

0.00 

0.00 
0.00 

0,01 
0.22 

0,05 

0.00 

Product 
• Ac^usted 

Depth to 
Water 

18.79 

18.79 

15.64 

17.13 
15.95 

12.57 
11.39 

1.19 
3.35 

Groundwater 
Elevation 

15.17 
17.34 
18.36 
18.26 
18.02 
17.37 

15.17 
17.34 
19.10 
19.55 
18.89 
18.36 
16.27 
18.75 
^927 
19.74 
20.13 
17.37 
19.70 
28.45 
23.04 
24.18 
26.06 
34.38 
31.08 

Not*s: 

11 I oiitlinod ceO indicalas data entry location 

2 a c Measuring point elevation ftom CH2M Hill field suivey 

3 b = Measuring point elevatian from original well consfruction log and confimwd by CH2M HB field survey 

'4 c = Measuring point etevabon s e a t e d by CH2M HiB to common site datttm. 

5 d s Measuring point elevatian s c a l e d -1,63 feet trom Reidel Btmabon to 

matcif similar correlations with 6-19, B-20V and B-21 

6 Site Datun = City of Porfand benchmark (elev = 35.996 ft) on west side of Chavion Tank »60 

7 Wells not monitored: B-12. B-13. B-33 and CR-9 

8 NM-1 = Well not monitored because product recovery equipn>ent in v«ll . 

9 e •= River stage 16.00 equate elevation 20,71 
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Tabte 2c 
Water Level Monitoring Data 

Shell/GATX 

Date: July 22.1996 

Tbne Begin: 7:20 a.m. Time End: 12:47 p.m. 
Field Staff: 

Well 
Number 

General Gr 
MW-1 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-e 
MW-9 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
MW-16 
MW-18 
MW-19 
MW-20 
MW-21 
»vfW-22 
MW-23 
MW-24 
MW-26 
MW-27 
MW-28 
MW-29 
MW-31 
MW-32 
MW-33 
MW-34 
MW-36 
MW-37 
MW-39 
MW-40 

Doann Hamil ton fi 

Measuring 
Point Elev 

oundwater Monitor 
35.43 c 
36.02 0 
36.39 c 
33.52 c 
33.34 c 
34.12 c 
33.95 c 
36.53 c 
35.82 c 
36.47 c 
35.95 c 
37.89 c 
36.28 c 
34.93 c 
33.76 c 
33.39 c 

34.76 c 
34.33 c 
35.65 c 
36.06 c 
35.15 c 
34.78 c 
35.67 c 
34.39 c 

35.77 c 
37.55 c 
37.01 c 
39.34 c 
39.67 c 
34.88 c 
34.86 c 

35.02 c 
33.65 c 

(Stacey Catlls 

Depth to 
Product 

m g 

5.08 
8.98 

M 
M 

7 . 0 4 | M 

3.61 M 

4.55 
5.02 

11.39 
5.73 
6.77 

7.38 

M 
M 
M 

M 
M 

M 

13.45 
14.32 

M 
M 

on 

Depth to 
Water 

6.92 
8.47 
7.97 
6.98 
5.08 
9.28 
8.30 

10.34 
9.87 
7.04 
7.15 
6.28 
5.68 
5.63 
2.83 
3.61 

10.41 
2.24 
4.55 
5.05 

11.82 
5.73 
6.77 

13.64 
7.38 
5.45 

20.26 
19.74 
14.90 
15.28 
13.45 
14.32 

-

Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
M 

M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
M 

Product 
TTMness 

0.00 
0.30 

0.00 

0.00 

0.00 
0.03 
0.00 
0.43 
0.00 
0.00 

0.00 

0.00 
0.00 

Product 
Atflusted 
Depth to 
Water 

5.08 
9.04 

7.04 

3.61 

4.55 
5.03 
0.00 

11.48 
5.73 
6.77 

7.38 

13.45 
14.32 

Groundwater 
Elevation 

28.51 
27.55 
28.42 
26.54 
28.26 
25.08 
25.65 
26.19 
25.95 
29.43 
28.80 
31.61 
30.60 
29.30 
30.93 
29.78 
24.35 
32.09 
31.10 
31.04 

23.30 
29.94 
27.62 
22.13 
30.17 
31.56 
19.08 
19.93 
19.98 
19.58 
21.57 
19.33 

Notei: 

11 _ j outfined cod irxCcates data entry kxabon 

2 M ts monttily on fourth rrorxJay. Q «= quarterly on fourlti monday 

3 c = Measwing point elevation adjusted by CH2M Hill to common site datum (City of Portlartd datum), 

4 NM-1 =t Well not rrranitored because product recovery eqtipment in wall. 
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Data:Oa/23/»6 

T i m e B e g i n : 10:30 T i m e 

F W d S ta f f : R F l 

W e l l Measuring 

Number Point B e v 

H o t b f o o k S l o u g h R e c o v e r y Tra 

B-1 34.79 b 1 
B^2 35.35 b 

B-4 34,79 b 

B-17 35.59 b 

B-35 33.58 a 

B-36 30.97 a 

T 

Water Leve 

t 

End:13«o 

Dap l t i l o 

Product 

n c t i Ws ! l Netv 

17.4g|M 

18.35 

17.57 

M 

M 

M 

R E & N e w W e l i Ne tworK 

B-1 34.79 b 17.49 

B-17 35.59 b 

B - i e 35.79 b 

B-22 34.67 b M 

B-25 35.83 b 

B-37 35.24 a 
B~40 33.19 e 

B-41 34.64 a 

U-5 3 4 5 0 

RES - Now 38.68 

Ge i te ra f G r o u n d w a t e r M o n l t o r l 

18.87 

n g 

M 

M 

M 

U-2 35.02 a 

U-3 3 5 5 5 a 

t W 34.46 a 

U-5A 33.77 e 

U-5 3 4 5 0 o 

B-1 34.79 b 

B-4 34,79 b 

16.31 

7 5 1 

17.49 

18.35 

M 

M 

fr5 34.79 b 

B ^ 35,41 b 

B-16 35,62 b 

B-17 35.59 b 

B- IB 35,79 b 

B-22 34.67 b 

B-27 3 5 7 4 c 

B-3S 33.58 a 

B-36 30,97 e 

B-37 3 5 5 4 a 

B-38 34,75 e 

B-39 33.92 a 

B 4 0 33.19 a 

& -4 I 34.64 a 

RES - OW 36.03 d 

18.12 

18.70 

19.16 

18.67 

18.10 

M 

M 

M 

M 

River Gauge 3.115 

Mat**: 
l | 1 ouOlnwl « a Imjlca 
i a = M«aiurino pdnt ala 
3 bs -Maasur ing point «la 

4 c ^ Maasuring p o M ats 

6 S is Oaium = Oty ol Pc 
7 M o mcrtWjr on Iburtti r 
ONM-1=W»«notmonltc 

tes dala onrry 
vaSonlromC 
vationtrom m 
valton adjtntc 
ivaSon Bd|ua( 
rttamj benchr 
nqoOay, O u t 
n d bacausa 

loci 

van 
Mgm 

letti 
W- l 
na/V 
uan 
voc 

Bbte 3a 

1 Monitor 

Jnocal 

Depttito 
Water 

ro rk 

17.52 

17.48 

18,35 

17.57 

1 8 8 5 

15.81 

17,52 

17.57 

17.50 

18.89 

19.03 

20.15 

18,93 

2 2 5 1 

15,10 

13.15 

16,47 

8.10 

17.52 

18.35 

Dry 

17.99 

17.57 

17.50 

18.89 

18.68 

16.85 

15.81 

20.15 

18.73 

20.05 

18.93 

18.11 

Blon 

Hinnetdtuni 
Biwotlconstn 
1 CHZM Hill to 
.63 l8« l iwn 

|al»« =35.00 
enyonlounh 
udracDvery 

ng 

M 

M 

M 

M 

M 

M 

M 

fwl 

M 

M 

M 

M 

Q 

M 

Q 

Q 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

o y 

WlOf 

con 

R«td 

611) 

m o r 

* ^ 

D a t a 

Product 

Acfustsd 

Product Dep lh to GrounO^atsr 

Tb ickness Water BavatiDn 

0.03 17.60 1 7 5 9 

17.87 

0.00 18.35 16,44 

0 .00 17.57 18,02 

16.85 16.73 

15,16 

0.03 17.50 1 7 5 9 

0.00 17.57 18.02 

1859 

18.89 15.78 

16.80 

15.09 

0 ,06 18.88 14.31 

16.37 

19,92 

22.10 

0 .16 16.34 18.12 

0 .89 7.39 26,38 

0.03 17.50 1 7 5 9 

0.00 18.35 16.44 

17.42 

0,00 17,57 18.02 

1 8 5 9 

0 .00 18.89 15.78 

0 .56 1 8 5 3 17.51 

0.00 16.es 16.73 

15.16 

15.09 

0.03 18.71 16.04 

0.87 19.35 14.57 

0,06 18.88 14.31 

0.01 18,10 17.93 

) log « i d oonllmwd by OtzM HID flald rnnvsy 
wnon aire datum. 
Wl alerallon to rasicti (He datum 
on was) »W» of Chevron Tank *eo 
«tey. 
msn t l nwa l 

UNaW0896.XLS 
Willbridge FadBties 

Portland, Oregon 9/16«6 
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Table 3b 

Water Level Monitoring Data 

Chevron 

Date: 08/26 

Time Begin 

Field Staff: 

Vv'ell 
Number 

Holfarock S 
B-7 
B-9 
B-19 
B-21 
B-31 
B-32 

General Gr 
B-7 
B-9 
B-10 
B-11 
B-12 
B-13 
B-14 
B-15 
B-19 
B-20 
B-24 
B-26 
B-28 
B-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 

796 

: 0930 T i m e l 
EAA 

Measuring 
Point Elev 

ough Recovery T n 
33.96 b 1 
33.95 b 
34.71 b 
34.79 b 
33.86 d 
34,23 a 

oundwater Samplir 
33.96 b 
33.95 b 
34.74 b 
34.95 b 
35.11 b 
34.76 b 
36.59 b 
35.55 b 
34.71 b 
33.40 b 
34.70 b 
35.30 b 
35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

End: 1200 

Depth to 
Prodiict 

snch Well ^ 
19.18 Ml 

IP 
19.18 

16.12 

M 

M 

17.62 
15.35 
16.52 

M 
M 
M 

13.03 
11.84 

4.10 

M 

M 
M 

Depth lo 
Water 

work 
19.18 
17.26 
16.84 
16.95 
16.71 
17.37 

19.18 

16.12 
15.91 
15.37 
16.36 
18.15 
17.32 

17.62 
16,35 
16.52 

17.37 
15.13 

13.05 
11.96 

4.10 

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
Q 
Q 
M 
M 
Q 
M 
M 
Q 
M 
M 

Product 
Thickness 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.02 
0.12 

0.00 
0.00 

Product 
Adjusted 
Depth to 
Water 

19.18 

19.18 

16.12 

17.62 
16.35 
16.52 

13.03 
11.86 

0.00 
4.10 

Groundwater 
Elavation 

14.78 
16.69 
17.87 
17.84 
17.15 
16.86 

14.78 
16.69 
18.62 
19.04 
18.74 
18.40 
18.44 
18.23 
17.87 
15.78 
18.35 
18.78 

16.86 
19.19 

22.58 
23.71 
33.14 
NM-1 
30.33 

NotM: 

i j outirMdceDindicalss data entry location. 
2 a r. Moasurmg point otevation trom CHZM HiU SeW survey -Topof Cesino (TOC). 

3 bcMeasuriiigpoirit eievatkm ftom origiriaJwotliwistnidion log arxieontirniadtYCH2M KB fieWsmvey-TO^^ 

4 c = Measuring poirrt elovaIkina^uslodt»yCH2f^ mil looonwnoosita dalum-TOC, 

5 d = Measuring point eievalion ac^usled-1.63 leot from Reidal elevaiian to 

match similar correlations with B-19. B-20\ and B-21. 

6 Sits Daimn = City ol Portland twndima/V (elov = 35,996 fl) on west sido of Oievron Tank *60. 

7 Wells not monitored: 6-12, B-13, B-33 and CR-9. 

8 NM-1 c WeS rot monitored because product recovery e<tu[pmanl In well 

CHGW0896.XLS 
Willbridge Fadlities 
Portland, Oregon 9/lQ/'86 

COPPOR00006186 



Dato: August 26,1996 

Time Begin : 9:35 a.m. 

Field Staff: Stacey Cal l ison 

Well Measuring 
Number Point Elev 

Tab le 3c 

Water Leve l M o n i t o 

She l l /GAT) 

Time End: 11.32 a.m. 

Depth to Depttito 
Product Water 

General Groundwater MonKoring 
MW-1 35.43 C 
MW-3 36.02 c 
MW-4 36.39 c 
MW-5 33.52 c 
MW-6 33.34 c 
MW-7 34.12 c 
.MW-e 33.95 c 

5.89 
9.52 

M 
M 

MW-9 36.53 c 
MW-10 35.82 C 
MW-11 36.47 c 1 7.86|M 
MW-12 35.95 c 
MW-13 37.89 c 
MW-14 36.28 c 
MW-16 34.93 c 
MW-18 33.76 c 
MW-19 33.39 c | 4.31 |M 
MW-20 34.76 c 
MW-21 34.33 C 
MW-22 35.65 C 
MW-23 36.06 c 
MW-24 35.15 c 
MW-27 35.67 c 
MW-28 34.39 C 
MW-29 35.77 c 
MW-31 37.55 c 

6.85 
5.80 

5.96 
7.56 

8.02 

M 
M 
M 
M 
M 

M 
MW-32 37.01 c 
MW-33 39.34 c 
MW-34 39.67 c 
MW-36 34.88 c 
MW-37 34.86 c 
MW.39 35.02 c 
MW-40 33.65 c 

Not9s: 

l [ joudinodceD Indicat 

2 M = monthly on fourth n* 

3 c = Measuring point elev 

4 Wells notiTWnitored: MV 

5 NM-1 = Wed not monitori 

13,90 
14.77 

es dab entry i 

onday, Q«qu 

stian adjusted 

W, MW15. M\ 

3d tiecause pn 

M 
M 

ocat 

lane 

byC 

IVI 7 

sduc 

5.89 
9,82 

7.86 

4.31 

6.85 
5.82 

5.96 
7.56 

8.02 

13.90 
14.77 

K3n 

rty on fourlti m 

-fizMHiUbcx 

MW25, MW3 

1 recovery equ 

r i n g Da ta 

( 

Product 
Thickness 

Q 
Q 
Q 
Q 
M 0.00 
M 0.30 
Q 
Q 
Q 
M 0.00 
Q 
Q 
Q 
Q 
Q 
M 0.00 
Q 
Q 
M 0.00 
M 0.02 
M . 0.00 
M 0.00 
M 0.00 
Q 
M 0.00 
Q 
Q 
Q 
Q 
Q 
M 0.00 
M 0.00 

onday 

mrrxin site datum (CH 

O. MW35. MVW8 

Bpment in tmn. 

Product 
Acfiusted 
Depth to 
Water 

5.69 
9.58 

7.86 

4.31 

6.B5 
5.80 
0.00 
5.96 
7.56 

8,02 

13.90 
14.77 

ty of Portland daturr^ 

Groundwater 
Elevation 

27.45 
24.54 

28.61 

29.08 

28.80 
30.24 
NM-1 
29.71 
26.83 

29.53 

21.12 
18.88 

SHGW0896.XLS 
Willbridge Facflities 
Poitiand, Oregon 9/11/96 
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Tiit>l«4a 
W* l>r Q u d l t y A n i t y i l * R c i u l u 
Aromstle V o U t l l * * t iy SWS020 

Unocal 

Sample 
Location 

Sample 
Date 

Concantrct lon ( u o t ) I 
Beruens O j Toluene Q l Ethylbenzene O Xylenes O I 

Holbrook Slouoti n K o v * t y Tr inet i W*n N«twork | 
B-4 

B-17 

B-35 

B-36 

Jaft-96 
Apr-96 

Jul-66 
O0I-96 
J a n - M 
Apr-96 
Jul-B6 
0 0 - 9 6 
Jan-96 
Apr-96 
Jut-96 
Oct-96 
Jan-96 
Apr-B6 
Jul-S6 
Oct-96 

F 
F 

F 

550 
560 
520 

F 
F 

11 

480 
0.5 U 
0,5 U 

F 
F 
F 

S.a 
19 
22 

F 
F 

7.2 

8.9 
O S U 
0.5 U 

F 
F 
F 

11 
t 2 

12 

F 
F 

1,2 

6.2 
0.5 U 
O.SU 

F 
F 
F 

12 
32 
20 

F 
F 

as 

9.6 
0.5 U 
0.5 U 

flES-NswWtaNtlwodi | 
B-18 

B-22 

B-37 

B-40 

Res-New 

Jan-96 
Apr-96 
Jui-ee 
Oct-96 
Jan-96 
Apr-&6 
Jul.96 
Oct-»6 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-gfi 
Apr-96 
Jul-06 
cw-»a 
Jan-96 
Apr-»6 
J i ^ 9 6 
0O-96 

1 U 
0.5 U 
0.5 U 

15 
F 

*̂ 
F 

31 
4.5 

2.9 
1.6 

F 

F 
F 

US 

0.5 U 
O S U 
0.5 U 

1.6 
F 

0.93 

F 
0.54 

asu 

1,9 
0.77 

F 

F 
F 

NS 

O.SU 
0.5 U 
O.SU 

2.3 
F 

0.52 

F 
0.72 

O.SU 

16 
1.6 

F 

F 
F 

NS 

0.5 U 
O.SU 
0.5 U 

5.3 
F 

0.S6 

F 
1.3 

0.52 

7.5 
2.6 

F 

F 
F 

NS 

Cuwral Croundwilar Monttofing | 
U-2 

0 -3 

U-4 

U-5A 

U-5 

B-27 

Jan-96 
Apr.96 
Jul-96 
Oct-96 
Jarv-96 
Apr-96 
Jul-96 
Oct.96 
Jan-96 
Apr-96 
Jul-96 
Oct.96 

Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan.96 
Apr-96 
Jut-96 
Oct-96 

Na4M: 
F . SompM was not obtained bee 
U - Not iWtctad Bljove <)«t«cJlofi 
NS - na umpied. 

t 

asu 
7.5 

F 
220 
0.5 U 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 

F 
F 

0.5 U 
0.5 U 

1.9 

F 
7.9 

O.SU 

au t t ot Iha prasencs o( Irae (Hoattng) pro 
•rntt. a«1«ctlon Umit Usied bailds Uis tstli 

2.9 
O.SU 
10 

F 
49 

O S U 

F 
F 
F 

F 
F 
F 

F 
F 

F 

F 
F 
F 

duct. 

1.2 
O.SU 

* 2 

F 
26 

O.SU 

WtKW 
ukaa2auN.)a:s 

WdOmag* F i d f l i M 
Ponland. Oi*oan 

COPPOR00006188 



Table 4b 
Water Quality Analysis Results 
Aromatic Volatiles by SW8Q20 

1 Chevron 

Sample 
Location 

Sample 
Date 

Concentration (ug/1) | 
Benzene Q Toluene Q Elhylbenzene 0 Xylenes Q I 

Holbrook Slougti Recovery Trench Weil Network | 
B-7 

B-9 

Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
JiJl-96 

Oct-96 

0.5 U 
0.5 U 
5.4 

0.63 
1 

1.8 

0.5 U 
0.5 U 

0.64 

0.66 
1.3 

0.B6 

0.5 
0.5 U 
0.5 U 

0.5 U 
0.5 U 
0.5 U 

1 U 
0.5 U 
O.SU 

1.8 
2.7 

0.93 

General Groundwater Monftortng H 
B-10 

B-11 

B-14 

B-28 

B-30 

1 CR-8 

CR-11 

Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jui-ge 

Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Ocl-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 

8,6 
33 
30 

260 
340 
250 

230 
260 
230 

4.6 
0.5 U 
14 

50 
25 
38 

1.2 
1.7 
0.5 U 

78 
91 
92 

2.1 
5.6 
4.5 

4 
9.8 
7.3 

9.5 
14 
15 

0.5 U 
0.5 U 

0.74 

7.1 
7.4 
4.2 

0.5 U 
0.98 

0.5 U 

2.3 
5.2 
5.3 

O.SU 
1.3 
6.6 

140 
38 
2.4 

51 
93 

100 

19 
O.SU 
64 

2.4 
32 
1.9 

0.59 
1,1 

0.58 

1.9 
4 

12 

5.4 
15 
15 

24 
14 
13 

27 
52 
67 

66 
0,5 U 
13 

14 
15 
9 

1.8 
2.2 
1.6 

4.8 
3.8 

23 1 

Notes: | 
F - Sample was not obtained bocaiise ot the presence of free (floating) product. [ 
U - Not detected above detection limit, detection limrt listed beside the letter. 
NS • not sampled. 

Master 
IA8020CH.XLS 

Willbridge Facilities 
Portland. Oregon 9/16/96 

COPPOR00006189 



Table 4c 
Water Qtiollty Analyela Raautl* 
Aromatic Volattlea by SWBOZO 

Sample 
LocaSon 

Sample 
Date 

Conc«f\tratlt>n (ug/l) | 
Benzene Q1 Toluene 0 1 Ethy^nzene Q Xylenes Q 

Cenenl Groundwalar Monitoring I 
MW-7 

MW-8 

MW-10 

MW-11 

MW-22 

MW-26 

MW-23 

MW-28 

MW-31 

MW-32 

MW-33 

MW-36 

MW-37 

Ko«««: 
F-Sample was 
U-Notdaloctei 
NS - not »ampl< 

Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jsn-96 
Apf-96 
J l^96 
Oct-96 
Jan-96 
Apr-96 
Jul-96 

Ocl-96 
jBn-96 
Apr-96 
Jul-96 

Oct-96 
Jan.96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jijl-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jut-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jut-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Ocl-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 

5.0 U 
F 
F 

0.50 U 
970 
1.100 

2.3 
6.5 

O.SO U 

7,400 
7.000 
4.900 

1.800 
i.eoo 
2,200 

1,0 0 
F 
F 

32 
35 
F 

6.0 U 
F 
F 

0.50 U 
64 
440 

0.68 
0.88 
0.50 U 

4,500 
3,800 
2.000 

5.300 
4.400 
4,300 

4.2 
F 
F 

1,0 U 
16 
F 

t o u ; 1.0 u 
0.50 U 0.50 U 
2.0 

1.0 u 
1.0 U 
Z 5 

O.SO u 
0.50 U 
0.50 U 

0.95 

1.0 U 
1.0 u 
1.1 

0.50 U 
0.S0 u 
0,50 U 

0.50 U : OSO U 
0.50 U | 0.SO U 
0,50 U 

NS 
0.50 U 
0.60 

140 
92 
450 

O.SO u 

NS 
0.S0 u 
O.SO u 

1.0 
1.0 u 
6 4 

5.0 
F 

u 

F 

0.50 
6.3 

u 

39 

0.50 
0.5 

O.SO 

u 
u 
u 

2.100 

2.500 

^ 4 0 0 

4,100 

3,800 

4,700 

16 

F 

F 

180 

140 

F 

1.0 

0.50 
u 
u 

0.73 

1.0 

1.0 

u 
u 

0.54 

0.50 

0.50 

0,50 

0.50 

O.SO 

0.50 

NS 

0.50 

O.SO 

1,0 

1.0 

2.5 

not oblainod because ot the presence t* Ires (floaling) product. 

i abetm detection fani. ijetection limt tsted tiesitle the letter. 

KJ ttuB to Emlsd w»8 access. 

u 
u 
u 

u 
u 
u 

u 
u 

u 
u 
u 

5,0 

F 
u 

' 1 
0.50 
20 1 
140 

1,1 
0.62 
0.50 

" 
10,000 
11,000 
8.100 

15,000 
12,000 
15.000 

20 
F 
F 

156 
140 
F 

1.0 
4.2 1 
.. 1 
1.0 
1.0 

u 
u 

" 1 
0.5Q 

0.50 

0.50 

0.50 

0.50 

O.SO 

NS 

0.50 

0.50 

1.8 

1.0 

u 
u 
u 

u 
u 
u 

u 
V 

u 

" 1 

Guttata) Gtoundwidar Monitortng 
eaX&KTXLS 

WlUbiltlge FadHllai 
Port land, Crogon 9/16«6 

COPPOR00006190 



Table 5a 
Water Quality AnaJytl* Reiujts 

Polytryellc ArornaBo Hydrocari>o(ia by SWSSIO 
Unocal 

Coneentration (ug/n 
Satnpie 
tocafion 

Sample 
Data 

Bonza<a)-
pyrsna Q 

BanziKa)-
amtuaoane Q 

Banzo(b)-
flinranltiane O 

BanzD(k)-
Huoranthene Q Ctuvsene O 

OibenzD(ajh>-
anttvaoene 0 

lndent>-
pyrene Q 

Acenaptt-
thene 0 

Anttira
cene Q 

Fluor-
anlftane 0 FTuoreoo Q 

Naptv 
tfialena O Pvrana Q 

Aoenaptv 
Dwtecie Q 

Phenan-
threns Q 

Bons3(gAi) 1 
peryiana Q | 

Hcitbrook Slough Recovary Tf«neh Walt Networli I 
B-4 

B.17 

&3S 

B-36 

Jan^e 
Apr-S6 
JuV96 
Ocl-96 
J a n ^ 
Apr-86 
Ji^-86 
Oct-96 
Jaiv«6 
Apr-96 
Juf-96 
Oct.96 
Jan-9e 
Apr-ee 
Jtd-9e 
Oct-ee 

F 
- F 

F 

f^S-l 
0.10 U 
0.25 U 

F 
F 

1.90 

NS-1 
0.10 U 
1.00 U 

F 
F 
F 

NS-1 
0.10 U 
ojzsu 

F 
F 

18.00 

NS-1 
0.10 U 
7.50 

F 
F 
F 

NS-1 
0.10 U 
0.2SU 

F 
F 

i l O 

NS-1 
0.10 U 
1XX)U 

F 
F 
F 

NS-1 
O.tou 
0.2SU 

F 
F 

3,60 

NS-1 
o.iou 
1.00 u 

F 
F 
F 

NS-t 
0.10 u 
0.25 U 

F 
F 

14.00 

NS-1 
O.IOU 
6.60 

- F 
F 
F 

NS-1 
0.10 U 
0.25 U 

F 
F 

0.10 u 

NS-l 
0.10 U 
1.00 u 

F 
F 
F 

NS-1 
O.IOU 
0.25 U 

F 
F 

0.10 u 

NS-l 
O.IOU 
\ M U 

F 
F 
F 

NS-1 
5.0 U 

13.0 U 

F 
F 

5,0 U 

NS-1 
S O U 

50.0 U 

F 
F 
F 

NS-1 
SOU 

. 13.0 U 

F 
F 

5.0 U 

NS-1 
S O U 

50,0 U 

F 
F 
F 

NS-1 
0.10 U 
0.25 U 

F 
0.10 u 

NS-1 
O.tou 

64.00 

F 
F 
F 

NS-l 
5.80 

13.00 

F 
F 

44.00 

NS-1 
S.OU 

SO.OU 

F 
F 
F 

NS-1 
5.0 U 

22.00 

F 
F 

25.00 

NS-1 
S.OU 

60.0 U 

F 
F 
F 

NS-1 
OSOU 
1.30 U 

F 
F 

0 5 0 u 

NS-l 
0.5 U 

76.0 

F 
F 
F 

NS-1 
5.0 U 

13.00 U 

F 
F 

s.oou 

NS-1 
5.0 U 

SO.OU 

F 
F 
F 

NS-I 
S.OU 

16.00 

F 
F 

120.00 

NS-1 
5-0 U 

50.0 U 

F 
F 
F 

NS-1 
0.10 U 
0 2 S U 

F 
F 

2.20 

NS-1 
O.IOU 
1.C0U 

RES44ew Well Netwtirk | 
8-18 

B-22 

B ^ 

Jan-ee 
Api-oe 
JU1-9S 
Oct-06 
Jan-ee 
Apr-06 
J t i m 
Oct-96 
Jan-96 
Apr.96 
Jaf«e 
Oct-96 

NS-1 
0.10 u 
0.10 u 

NS-1 
0.10 u 
0.2SU 

F 
0.10 u 
o.tou 

NS-1 
0.10 u 

o.tou 

NS-1 
0.10 u 
055 U 

F 
0.10 U 
0.10 u 

NS-1 
0.10 u 
0.10 u 

NS-1 
0.10 u 
0,25 U 

F 
0.10 u 
0.10 u 

NS-1 
0.10 U 
O.IOU 

NS-1 
O.IOU 
0 2 S U 

F 
O.IOU 
0.10 u 

NS-1 
O.IOU 
O.IOU 

NS-1 
O . t o u 
0J2SU 

F 
0.10 u 
0 .10U 

NS-1 
atou 
0.10 u 

NS-l 
o.tou 
02S U 

F 
0.10 u 
0.10 u 

NS-1 
O.IOU 
O.IOU 

NS-1 
O.IOU 
0.2SU 

F 
0.10 u 
O.IOU 

NS-1 
5.0 U 
5.0 U 

NS-1 
5.0 U 

13.0 U 

F 
5.0 U 
S.OU 

NS-1 
6.0 U 
5.0 U 

NS-1 
5,0 U 

13,0 U 

F 
5,0 U 
S O U 

NS-1 
0.10 U 
0.10 U 

NS-1 
O.IOU 
0.2SU 

F 
0.10 U 
0.10 U 

NS-t 
5.0 U 
5.0 U 

NS-1 
S.OU 

13.00 U 

F 
S.OU 
S.OU 

NS-1 
6.0 U 
5.0 U 

NS-1 
5.0 U 

13.00 U 

F 
5.0 U 
S.OU 

NS-1 
O.SU 
0 5 U 

NS-1 
0 5 U 

1.30 U 

F 
0 5 U 
0 5 U 

NS-t 
S.OU 
6.0 U 

NS-I 
5.0 U 

13.00 U 

F 
S.OU 
5.0 U 

NS-1 
S.OU 
S.OU 

NS-1 
5.0 U 

13.00 U 

F 
5.0 U 
5.0 U 

NS-1 
O.IOU 
0.10 U 

NS-1 
O.IOU 
02SU 

F 
O. tou 
O.IOU 

General Groundwater Monitorlnq I 
U-2 

LkJ 

LM 

U-SA 

U-5 

B-27 

J a n ^ 
Apr-96 
Juf«6 
Oct-96 
Jarvoe 
Apr-96 
JuK96 
Oct-96 
Jan-96 
Apr-ae 
Jut-96 
Oct-96 
Jatv96 
Apr-96 
Jul-96 
Oct-96 
Jan-96 
Apr-96 
Jul-86 
Oct-9G 
Jan-96 
Apr-06 
Jul-96 
Oct-ye 

NS-1 
O.IO u 
0.10 U 

F 
o. tou 
0.74 

NS-1 
0,10 u 
0.10 u 

F 
0.10 u 
0.G6 

F 
F 
F 

I 
F 

F 
F 
F 

F 
F 
F 

NS-1 
O.tou 
0.10 u 

F 
O.tou 
0.98 

P 

NS-1 
O.IOU 
0.10 u 

F 
O.IOU 
052 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
0.10 U 
o.tou 

F 
0.10 u 
0.67 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-I 
O.IOU 
O.tou 

F 
0.10 u 
0.10 u 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
O.IOU 
O. tou 

F 
O.IOU 
0.70 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
S.OU 
5.0 U 

F 
5.0 U 
S.OU 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
S O U 
S O U 

F 
S O U 
5.0 U 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
O.IOU 
0.10 u 

F 
0.10 u 
O.IOU 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
SOU 
5.0 U 

F 
5.0 U 
5.0 U 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
5.0 U 
a.3 

F 
5.0 U 
S.OU 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
0 5 U 
0.S U 

F 
0 5 U 
0 5 U 

F 
F 
F 

F 
F 
F 

F 
F 

NS-1 
5.0 U 
5.0 U 

F 
S.OU 
S.OU 

F 
F 
F 

F 
F 
F 

F 
F 

F F 

F F 
F F 
F F 

NS-1 
.6.0 U 
S.OU 

F 
6.0 U 
S.OU 

F 
F 
F 

F 
F 
F 

F 
F 
F 

F 
F 
F 

NS-1 
O.IOU 
0.10 U 

F 
0,10 U 
O.BS 

Note*: • " 
F- Sa/npte was not obtained tiecause of the presence of free (RoaSng) prodjct 
U - No< itetected aboTO detDCtkm liniit, detection linit listed beside the tetter. 
N3 • 1 not sampted tor PAH analyses due to mis<ammunicatioa 
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Table 5b 
Water Quality Analy&ls Results 

Polycyclic Aromatic Hydrocarbons by SW8310 
Chevron 

Concentration (ug/l) i 
Sampte 
Location 

Sample 
Date 

Benzt^a}-
pyrene Q 

Benzo{a}- 8enzo(b)- Benzo(lc)-
anthracene O fluoranthene Q fluoran^ene Q Chrysene Q 

Da3enro(a,h)-
anthracana Q 

Indeno-
pyrene Q 

Acenaph
thene Q 

Anthra
cene Q 

Fiuor
anthene Q Ruorene Q 

Holbrook Slough Hecovery Trench Well ttotworic 
B-7 

B-9 

Jan-96 
Apf-96 
Jul-S6 
Oct-96 
Jan-96 
Apr-96 
Jul-g6 

Oct-96 

0.1 U 
O.SU 

0.25 U 

0.1 U 
0.2a 
0.25 U 

0.1 U 
O.SU 

0.25 U 

0.1 U 
0.17 
0.25 U 

0.1 U 
O.SU 

0.25 U 

0.1 U 
0.43 
0.25 U 

0.1 U 
O.SU 

0.25 U 

0.1 u 
0.13 
0.25 U 

0.1 u 
0.5 U 

0.2S U 

0.1 U 
0.34 
0.2SU 

0.1 U 
0.5 U 

0.25 U 

0.1 U 
0.19 
0.25 U 

0.1 U 
0.5 U 

0.25 U 

0.1 U 
0.33 
0.25 U 

S U 
25 U 
13 U 

5 U 
S U 

13 U 

S U 
25 U 
13 U 

5 U 
S U 

13 U 

0.1 U 
O.SU 

0.25 U 

0.1 U 
0.64 
0.25 U 

5 U 
25 U 
13 U 

5 U 
5 U 

13 U 

Naph
thalene Q Pyrene Q 

Acenaph
thylene Q 

Phenan-
thratie 0 

Benzo(g,h.i) 
perylene Q 

1 
S U 
S U ' 

13 U 

S U . 
S U ' 

13 U 

O.SU 
2.5 U 
1.3 U 

0.5 U 
0.58 

1.3 U 

5U 
25 U 
1 3 U 

5 U 
S U 

1 3 U 

S U 
25 U 
13 U 

S U 
5 U 

13 U 

O.t U 
O.SU 

0.25 U 

0.1 U 
0.38 
0.25 U 

General Groundwater Monitortng | 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-8 

can 

Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apf-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Ju!-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 
Oct-96 

0.1 U 
O.SU 

0.25 U 

C l U 
0.1 U 

0.16 

0.1 U 
0.1 U 

0.12 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 u 
0.1 u 

1.9 
3 

1.2 

0.1 U 
0.1 U 
0,1 U 

0.1 U 
0.5 U 

0.25 U 

0.1 U 
0.1 U 

0.22 

0.11 
0.21 
0.13 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

0.54 
1.1 

0.61 

0.1 U 
0.1 U 
0.1 U 

O.t U 
O.SU 

0.2SU 

O.t U 
0.1 U 

0.17 

0.1 U 
O.t U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 u 
0.1 u 

1.4 
2.1 

1 

0.1 u 
0.1 u 
0.1 U 

Notes: 
F - Sample was not obtained because cA the presence of Iroe (floating) protJu 
U - Not detaclad above detecticjn limit, detection limit listed beside the letter. 
NS - not sampled. 

0.1 U 
O.SU 

0.25 U 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

0.1 u 
0.1 u 
0.1 u 

0.56 
1 

0.38 

0.1 u 
0,1 U 
0.1 U 

c t 

0.1 U 
0.5 U 

0.25 U 

0.1 U 
0.1 U 

0.22 

0.36 
0.64 
0.15 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

0.62 
1.4 

0.77 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
O.SU 

0.25 U 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

0.1 u 
0.1 u 
0.1 u 

0.1 u 
0.1 u 
0.1 u 

0.1 u 
2.7 
0.1 U 

0.1 u 
0.1 u 
0.1 u 

0.1 U 
O.SU 

0.25 U 

0.1 U 
0.1 U 
0.2 

0.1 U 
0.1 U 
O.t U 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

2.1 
2.9 
1.2 

0.1 U 
0.1 U 
0.1 U 

S U 
25 U 
13 U 

SU 
SU 
5 U 

5 U 
5 U 
SU 

5 U 
SU 
S U 

SU 
SU 
S U 

5 U 
S U 
S U 

5 U 
S U 
5 U 

S U 
25 U 
13 U 

S U 
S U 
S U 

S U 
S U 
S U 

S U 
S U 
5 U 

S U 
S U 
S U 

S U 
5 U 

s u 

S U 
S U 
S U 

0.1 U 
O.SU 

0.2S U 

0.1 U 
2.4 
2.4 

0.1 U 
2.4 
2.2 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

1.2 
1.7 

0.98 

0.1 U 
0.1 U 
0.1 U 

5 U 
2SU 
13 U 

5 U 
5 U 
5 U 

5 U 
S U 
5 U 

5 U 
S U 
5 U 

S U 
S U 
5 U 

5 U 
SU 
SU 

SU 
5 U 
6 U 

S U 
S U 

13 U 

9.2 
5 U 
5 U 

7.6 
7.6 
12 

7 
S U 

41 

5 U 
5 U 
5 U 

5 U 
5 U 
5 U 

5 U 
S U 
5 U 

O.SU 
2.5 U 
1.3 U 

0.5 U 
4.1 

3 

O S U 
3.3 
1.9 

O.SU 
O.SU 
O.SU 

O.SU 
O S U 
O.SU 

1.6 
2.5 
1.4 

O.SU 
0,5 U 
O.SU 

S U 
25 U 
13 U 

5 U 
5 U 
S U 

5 U 
S U 
S U 

S U 
S U 
S U 

S U 
S U 
S U 

5 U 
S U 
S U 

5 U 
S U 
5 U 

S U 
25 U 
13U 

S U 
S U 
5 U 

S U 
S U 
S U 

S U 
S U 
S U 

5 U 
S U 
S U 

S U 
5 U 
5 U 

5 U 
5 U 
S U 

0.1 U 
0.5 U 

0.25 U 

0,1 U 
0,1 

0.24 

O.t U 
0.1 U 

0.25 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 u 
0.1 u 

2.3 
3.8 
1.8 

0.1 U 
0.1 U 
0.1 U 
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Table St: 
Waler Quality Analysl t Result* 

Polycyclic Aromatic Hydrocarbon* by SW8310 
ShelVGATX 

CofK^ntration (ugfl) | 
Sample 
Location 

Sample 
Oate 

Benzo(a)-
pyrais Q 

Benzo(a>-
anthracena Q 

8enz»(b)-
Ruoranthena Q 

BenzoOO-
Ituoranthene Q Chrysene Q 

Oibenzo{a^)-
anthracene Q 

Indeno-
oyrone Q 

Acanaph-
lliena O 

Anthra
cene Q 

Ruor
anthene Q 

General Groundwator Monitoring 
MW-7 

MW-11 

MW-22 

MW-23 

MW-26 

MW-28 

MW-31 

MW-36 

M W ^ 7 

J3n-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-06 
Apr-96 
JUF96 

Oct-96 
Jan-g6 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 
Jan-96 
Apr-96 
JUI-96 

Oct-96 
Jan-96 
Apr-96 
Jul-96 

Oct-96 

1.0 u 
F 
F 

0.10 U 
0.10 u 
0.20 UU 

0.10 u 
0.10 u 
0.20 UJ 

1.0 u 
0,10 u 

F 

0.10 u 
F 
F 

1.0 u 
0.50 U 
0.50 UJ 

1.0 U 
0.50 U 
0.50 UJ 

NS 
0.10 u 
0.10 UJ 

2.6 
0.91 
0.50 UJ 

1.0 U 

F 
F 

0.10 U 

aio u 
0.20 UJ 

0.10 u 
0.10 u 

aso UJ 

1.0 u 
0,10 u 

F 

0,10 u 
F 
F 

1.0 u 
0.50 U 
0.50 UJ 

1.0 u 
0.50 U 
0.50 UJ 

NS 
0.10 U 
0.10 UJ 

1.2 
0.77 
0.50 UJ 

t to les : 

F - Sample was not obtained because of the presence ot free (flo 
U - Not detected above detection limit, detecfion limit listed besid 
NS - not sampled due to limited well access. 
J-estimated value. 

' - July 1996 PAHs analyses analyzed after holding time eitpired. 

1.0 
F 

U 

F 

0.10 
0.10 
0.20 

0.10 
0.10 
0.20 

1.0 
0.10 

U 

u 
UJ 

u 
u 
UJ 

u 
u 

F 

0.10 
F 

u 

F 

1.0 
0.S0 
0.50 

1.0 
0.50 
0.50 

NS 
0.10 
0.10 

u 
u 
tXJ 

u 
u 
UJ 

u 
UJ 

2.3 
0.85 
0.50 

ating) protftjct 
J the letter. 

IU 

1.0 
F 

u 

F 

0.10 
0.10 
0.20 

0.10 
0.10 
0.20 

1.0 
0.10 

U 
U 
UJ 

U 
U 
UJ 

u 
u 

F 

0.10 
F 

u 

-

1.0 
0.50 
0.S0 

1.0 
0 5 0 
0.50 

NS 
0.10 
0.10 

u 
u 
UJ 

u 
u 
UJ 

u 
UJ 

1.0 
0.44 
0,50 UJ 

1.0 

F 

U 

F 

0.10 
0.10 
0.20 

0.10 
0.10 
0.20 

1.0 
0.10 

U 
U 
UJ 

U 
U 
UJ 

u 
u 

F 

0.10 
F 

u 

F 

1.0 
0.50 
0.50 

1.0 
0.60 
0 5 0 

NS 
0.10 
0.10 

u 
u 
UJ 

u 
u 
UJ 

u 
UJ 

3.6 
2.S 

0,50 UJ 

1.0 
F 

U 

F 

0.10 
0.10 
0.20 

0.10 
0.10 
0.20 

1.0 
0.10 

U 

u 
UJ 

u 
u 
UJ 

u 
U 

F 

0.10 
F 

U 

F 

1.0 
0.50 
0.S0 

1.0 
0.60 
0,50 

NS 
0.10 
0.10 

1.0 
0.10 
0.50 

u 
u 
UJ 

u 
u 
UJ 

u 
UJ 

u 
u 
UJ 

1.0 U 

F 
F 

0.10 u 
0.10 u 
0.20 UJ 

0.10 u 
0.10 u 
0.20 UJ 

1.0 u 
0.10 u 

F 

0.10 u 
F 
F 

1.0 U 
0.50 U 
0.50 U l 

1.0 U 
O.SO U 
0.S0 UJ 

HS 
0.10 U 
0,10 UJ 

1.6 
0.77 
O.SO UJ 

50 
F 

u 

F 

5.0 
25 
10 

5.0 
25 
10 

SO 
5.0 

u 
u 
UJ 

u 
u 
UJ 

U 
U 

F 

5.0 
F 

u 

F 

50 
25 
25 

50 
25 
25 

NS 
5.0 
5.0 

50 
5.0 
25 

u 
u 
UJ 

u 
u 
UJ 

u 
UJ 

u 
u 
UJ 

SO 
F 

U 

F 

5.0 

e.o 
10 

6.0 
S.O 
10 

50 
5.0 

U 
U 
UJ 

U 
U 
UJ 

u 
u 

F 

6.0 
F 

u 

F 

50 
25 
25 

50 
25 
25 

NS 
5.0 
5.0 

SO 

so 
25 

u 
u 
UJ 

u 
u 
UJ 

u 
UJ 

U 

u 
UJ 

1.0 
F 

U 

F 

0.10 
0.10 
0.20 

0.10 
0.10 
0.20 

1.0 
0,10 

U 
U 
UJ 

U 

u 
UJ 

U 
U 

F 

0.10 
F 

u 

F 

1.0 
0.S0 
0.50 

1.0 
O.SO 
0.60 

NS 
0.10 
O.tQ 

1.0 
0.10 
0.60 

u 
u 
UJ 

u 
u 
UU 

U 
UJ 

u 
u 
UJ 

Ruorene O 

SO 
F 

u 

F 

5.0 
5,0 
10 

5.0 
6.0 
10 

50 
6.0 

u 
u 
UJ 

u 
u 
UJ 

U 

u 
F 

5.0 
F 

u 

F 

50 
25 
25 

SO 
25 
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Table 6 
Free Product Recovered 

Interim Act ion Plan 
Wlltbridge Facilities 

Week Endinq 

May 1995 
June 1995 
July 1995 

August 1995 
September 1995 

October 1995 
November 1995 
December 1995 
January 1996 
February 1996 

3/1/96 
3/29/96 
4/5/96 
4/19/96 
4/26/96 
5/10/96 
5/31/96 
6/14/96 
6/21/96 
6/28/96 
7/26/96 
8/30/96 

Product Recovered 

PRODUCT REMOVED (qallon3) 

Unocal 

0.50 
0.55 
5.21 
0.00 
0.00 
5.50 
6.31 
5.93 

43.99 
nc 
nc 

0.32 
1.19 
0.00 
O.n 
0.00 
0.34 
0.27 
nc 

0.14 
1.14 

71.50 

Chevron 

0.00 
0.04 
0.57 
0.12 
0.00 
0.00 
0.00 
0,16 
0.28 
nc 

6.17 
nc 
nc 

0.07 
nc 

0.31 
nc 
nc 

0.69 
0.46 
0.15 

8.01 

Tc 

Shell/GATX 

1.50 
1.35 
0.37 
0.78 
26.03 
3.10 
0.03 
0.25 
0,80 
0.00 
nc 

0.38 
nc 
nc 

0,32 
nc 

0.38 
nc 
nc 

0.31 
0.06 
0.00 

35.66 

tal Recovered! 

Holbrook 
Recovery Trench 

off 
nr 
nr 
nr 
nr 

700 
oH 
off 
off 
off 
off 
off 
off 
off 
off 
off 
off 
off 
off 
off 
off 
off 

700 

815.2 1 

COIVIMENTS 
SHELL/GATX installed Phase i recovery systems 

MW-6 and MW.24 

Trench recovery quantities totaled In Jan. 1996 

B-38: petrobelt not operating properly - excessive 
drag in the crocked well. 

, 

S y m b o l s : 
— = no product recovery systBms Installed. 
nc E produc! recovery systems not checked that week. 
nr n system checked, data reported cumulative al and o( summer/fall, 

PRODBEC.XLS 9/16/96 
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December 22, 1995 
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MC2 6m5 

NORTHWEST REGION 

Ms. JIU Kieman, P.E. 
Oregon Department of Environmental Quality 
Waste Management and Cleanup 
2020 S.W. 4th Avenue, Suite 400 
Portland, OR 97204 

Subject: Willbridge RI/FS 
Quarterly Report for September through November 1995 

Dear Ms. Kieman: 

This letter presents the quarterly progress report for the remedial investigation/feasibiUty 
study (RI/FS) work being performed at the Chevron, Unocal, and GATX Willbridge facilities 
in Portland, Oregon. This report presents a summary ofthe following: 

• Actions taken under the Consent Order from September to November 1995. 

• Sampling, test results, and other data generated between September and 
November 1995. 

• A description of problems experienced and the manner in which they were 
resolved or arc being addressed. 

• Actions scheduled to be taken under the Consent Order from December 1995 
to Febru.ary 1996. 

This progress report fiilfills the requirement of Section 7F of Consent Order WMCSR-NWR-
94-06. 

Action Taken from September through November 1995 

The foUowing work was performed from September through November 1995: 

• Performed groundwater monitoring monthly and seep and sheen observations 
bi-weekly at the Chevron, GATX, and Unocal facilities. 

Serving Oregon ond Southwest Woshington horn two locatioris: 

Portland OtHce 825 N.E. Muflnomofi, Suite 1300, Portland. OH 97232-2146 S03.235.5OO0 503235.2445 FAX 

ConfatHs OtHce 23O0 NW Walnut Blva.CorvolHs, OR 97330-353a 503.752.4271 503.752.0276 FAX 
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Continued to operate the Holbrook Slough cutoff trench at the Old Doane 
Avenue storm water outfall for groundwater and free product recovery until 
river stage levels covered the manhole. 

Completed implementation of Phase II of the free product recovery program. 

Recovered approximately 35 gallons of product from the Unocal, Chevron, and 
GATX facilities from September through November. 

Installed and evaluated the Petro-belt product recovery technology. 

Met with Jill Kieman and Mavis Kent from DEQ on November 9,1995, at the 
site for a brief site inspection and to discuss possible fiiture interim actions 
along the Willbridge site waterfront and review overall project approach, 
scope, and schedule. 

Sampling, Test ResuUs, arui Da ta Generated f rom September through 
November 1995 

Interim action monitoring activities perfonned this quarter included wa^er level and product 
thickness measurements and groundwater sampling from selected weUs, as described in 
Tables 3-la, 3-lb, and 3-lc ofthe Field Coordination Plan (FCP) dated April 1995. 

G r o u n d w a t e r Levels a n d Flow 

Water level measurements performed in September, October, and November 1995 (Tables la 
to Ic, Tables 2a to 2c, and Tables 3a to 3c, respectively) were corrected for free product 
where present, and the Octobcar 1995 data were used to prepare a groundwater contour map 
(Figures 1 and la). 

Water levels beneath the site are influenced by annual precipitation cycles and by river stage 
fluctuations. The effect of river stage fluctuations is most pronounced on water levels in 
wells along the river front. The groundwater elevations were dropping during the end of the 
summer (last quarter). The groundwater elevations continued to drop during the month of 
September and reached a seasonal low. During October and November the water levels 
began rising and are currently 1 to 3 feet higher than during the seasonal low. The largest 
water level changes were observed in the Shell/Chevron main tank farm area (from increased 
precipitation in November) and the wells along the river front (from the river stage rise). 

The Willamette River stage (measured on the river gauge at the Unocal dock) ranged from 
approximately 2.5 to 4.0 feet during September and October. The river began to rise during 
November as a result of heavy precipitation and reached a maximum of approximately 18 
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feet during flood stage. As a result of the 18 foot river flood stage, which is above the 
groundwater elevation in the dock area, water levels in some of the wells along the Doane 
Avenue storm drain near the river rose approximately 2 to 3 feet during the flood at the end 
of November. 

The direction of groundwater flow, inferred from the elevation contours, is generally toward 
the river, with a localized groundwater mound in the GATX south tank farm, and an apparent 
elongated groundwater depressions (troughs) beneath N.W. Doane Avenue, and the Saltzman 
Creek flume. These troughs may be caused by groundwater drainage through the backfill 
associated with these structures. 

Product Tliickness Measurements 

Free product thicknesses were measured at selected wells on a monthly and quarterly basis 
(sec Tables la to 3c). These data were compiled with apparent free product thickness data 
for January, April, July, and October 1995 and arc shown in Figures 2 and 2a. The 
measurements generally show decreased levels of product in wells located in the dock area 
and Doane Avenue-Front Street intersection. The decrease in the product thickness in some 
wells is probably associated with the product recovery program and the operation ofthe 
Holbrook Slough recovery trench. Initiation of the revised product recovery program in the 
New Doane .Avenue storm drain area was completed in late October. 

The presence of free product appears to be associated with the former and current alignments 
ofthe Doane Avenue stormwater outfall. Wells B-I, B-4 and B-35 are located in the dock 
area nearest the Old Doane Avenue storm drain alignment Wells B-1, B-4, and B-35, 
located along the old storm drain alignment, contained 0.01, 0.02, and 0.21 feet of floating 
product, respectively (October 23, 1995, measurements). 

Wells B-38, B-39, U-5, and RES-New appear to be directly connected to the New Doane 
Avenue storm drain backfill material (based on water level measurements). Product 
thickness measurements on October 23,1995, show that WeUs B-38, B-39, U-5, and RES-
New contained 1.03, 0.20, 0.17, and 0.60 feet of floating product, respectively. The October 
monitoring also indicated that Well U-4, located at the intersection of Doane Avenue and 
Front Street adjacent to the new storm drain alignment, contained 3.90 feet of product (Table 
2a, 2b, and 2c). 

Product recovery equipment was instaUed in wells adjacent to the New Doane Avenue storm 
drain and at the Front Avenue intersection at the end of October. 

Water Quality 

Groundwater samples collected from selected locations in the monitoring well network were 
tested for benzene, toluene, elhylbenzene, and xylene (BTEX) (EPA method SW8020) and 
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polycyclic aromatic hydrocarbons (P/VHs) (EPA method SW8310), as described in Tables 3-
la, 3-lb, and 3-lc ofthe FCP. Two-inch diameter weUs identified in the FCP that contain 
free product arc not sampled. Test results are presented in Tables 4a to 4c, and 5a to 5c. 
Groundwater samples were not collected in October from 4-inch-diameter Wells U-4, U-5A, 
and RES-New because of the presence of free product or product recovery equipment in the 
well. 

The water quality monitoring program in the Interim Action Plan included multiple 
samplings for BTEX concentrations at several 4-inch-diameter wells that contain free 
product. The purpose of this sampling was to establish actual BTEX concentraiions in 
groundwater in areas where friee product exists in different portions of the site. This portion 
of the water quality sampling program was designed to be conducted during 1995. WeUs U-
5A, U-4, and RES New, were sampled during the first half of 1995, and MW-7 was sampled 
all four quarters of 1995. BTEX concentrations in various areas of the site with free product 
were generally at or just above detection limits (Table 4a, 4b, and 4c). 

The water quality monitoring results appear to be consistent with past data, with the 
exception of BTEX concentrations in Wells B-ll, B-14, and B-17. The data indicate a 
general trend of increasing BTEX concentrations in these wells over the past four quarters. 

P r o d u c t Recovery 

The Phase I product recovery program began in June 1995. The well locations included in 
the product recovery program and the corresponding product recovery equipment are 
described in Chapter 3 of the FCP. Approximately 47 gallons of free product has been 
recovered since the recovery program began in late May 1995. Additional product is being 
recovered by the Holbrook Slough recovery trench; however, product quantities are currently 
not available. Product recovery data for each site are presented in Td)le 6. 

SheUfGATX Site 

Phase I and II Product Recovery. The Petro-belt in Well MW-24 began operation in 
September and recovered moderate quantities of product through the end of September (see 
Table 6). However, product recovery quantities from MW-24 dropped off dramatically 
during October (approximately 2 gallons were recovered). It appears that the Peu^o-beh has 
recovered the product within the well casing, sand pack, and from the formation within the 
immediate vicinity of the well. Further product recovery will depend on product movement 
in the vicinity of WeU MW-24. A timer unit is scheduled to be installed on the system to 
maximize product recovery and minimize water recovery. Product recovery canisters (PRCs) 
are present in Wells MW-7, MW-19, and MW-28. In MW-7 the measurable product during 
September and October was not being recovered by the well's PRC. The depth ofthe PRC in 
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Well MW-7 was readjusted during November. Approximately 0.3 and 1.8 gallons of product 
have been recovered in Wells MW-19 and MW-28. respectively. 

Unocal Site 

Phase I and II Product Recovery. An assessment of the auto-bailer indicated that this 
product recovery technique was not effective at the WiUbridge site. FoUowing this 
assessment ofthe initially planned recovery equipment for this portion ofthe site, altemative 
product recovery techniques were developed for these wells. After reassessment of product 
recovery techniques, the following changes to the original product recovery plan presented in 
the FCP (Table 2-1) are recommended: 

U-4: 

U-5A 

PRC initiaUy, and, foUowing evaluation of product recovery rates. 
possibly a product skimmer 

.: Remove PRC and periodicaUy hand bail following product 
accumulation 

• RF«S-New: Product skimmer 
• RF«S-01d: combination of hand bailing and PRC 

B-22 
B-27 
B-35 
B-38 
B-39 
B-40 
B ^ l 

PRC 
PRC 
PRC 
Petro-belt 
PRC/hand bailing 
Hand bailing 
PRC/ hand bailing 

On October 31, 1995, the PRC from WeU-5A was removed and temporarily placed in Well 
U-4. PRCs were instaUed in, or are being shared among, WeUs B-4, B-22, B-27, B-39, B-40, 
and B-41. A Petro-belt and the product skimmer were scheduled to be installed in early 
DecembCT in Wells B-38 and RES-New, respectively. A total of 12.8 gallons of product has 
been recovered from the Unocal site. 

Chevron Site 

Phase I and n Product Recovery. PRCs are installed in Wells B-24, CR-6, and CR-7. A 
Petro-belt is operating in WeU CR-10. Because of a lack of product in WeU CR-11, the 
installation of a PRC in this weU will be delayed until conditions in the well warrant the 
product recovery equipment. A total of less than 1 gallon of product has been recovered at 
the Chevron site. 
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Holbrook Recovery TreiKh 

The river stage controls operation of the Holbrook Slough recovery trench, located along the 
shoreUne near the old Doane Avenue outfall location. The trench is shut off as the river stage 
rises above approximately 5 to 6 feet (measured by the river gauge staff on the Unocal dock). 
River stage levels this quarter ranged between 2.5 and 20 feet. During the beginning of the 
quarter, the river stage was low. The trench was operating during September and operated 
sporadically because of maintenance problems during October and November. In mid-
November the river stage rose above the shut-off level. 

Seep and Sheen Monitoring 

Weekly to biweekly visits were made to the site to document the location and extent of 
hydrocarboii seeps and sheens at the riverbank. Field observations were recorded on the 
seep/sheen form. Field observations are conducted around low tide, when possible. 

In general, the presence and magnitude of the sheens observed during September through 
November 1995 were consistent with the sheens observed during previous quarters. Sheens 
were generaUy observed on the water surface in areas that arc controlled with containment 
booms. Recovered product is removed by adsorbent pads and skimming equipment. The 
containment booms currentiy encompass the shoreline between the Chevron and Unocal 
docks, and from the south edge of the Unocal dock to the southern property Une (beyond the 
new Doane Avenue storm sewer outfall). In addition to the boom located south ofthe 
Unocal dock, a second containment boom located inside ofthe first boom is positioned 
around the new Doane Avenue outfaU pipe. 

Weekly seep and sheen monitoring indicates that several site conditions, including the river 
stage and the recovery trench operation (tied to the river stage), affect the presence and 
magnitude of hydrocarbon seeps and the resulting sheens observed at the river's edge. 

Holbrook Recovery Trench ShoreUne. Light sheens were occasionaUy observed near the 
rock ramp located at the edge of the recovery trench during this quarter. 

Doane Avenue OutfaU. Sheens were observed within the containment boom surrounding the 
new Doane Avenue outfall during each of the site visits. These sheens arc believed to be 
produced from product exiting the pipe outfaU and by product seep discharge from the 
gravel backfill surrounding the pipe. 

North of the Chevron dock, along the shoreline behind the Chevron boathouse, a heavy sheen 
was observed during one visit, and several snuU, light sheens were observed during another 
visit. No seeps and sheens were observed north ofthe GATX dock. 
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Problems Experienced from September through November 1995 

No problems were encountered this quarter. 

Actions Scheduled for December 1995 through February 1996 

The foUowing actions are scheduled for December 1995 through February 1996: 

• Continue the interim action monitoring program at the Chevron, GATX, and 
Unocal faciUties, as described in the Interim Action Plan and the FCP. 

• Continue operation of the Holbrook Slough cutoff trench as an interim action if 
river levels are below the automatic shut-off level. 

• Recommend a modification to the FCP the water quality sampling program: 
Any monitoring well identified in the program that contain free product during 
the scheduled sampling event wiU not be sampled for water quality analyses 
that quarter. 

• Submit to DEQ a conceptual work plan for possible additional interim action 
along the WiHbridge waterfront. 

• Begin analyzing water quality samples for low-level PAHs in weUs where 
nondetects were obtained during previous analyses. 

• Continue review of existing infonnation and interim action monitoring data. 

COPPOR00006205 
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Oregon Department of Environmental Quality 
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Please call me at 503/235-5000 if you have any questions. 

Sincerely, 

CH2MH1LL 

Ross D. Rieke, PJE. 
Project Manager 

p:3928 l\1295qrp.doc 

Attachments: 
Tables la to Ic, Water Level Monitoring Data: September 1995 
Tables 2a to 2c, Water Level Monitoring Data: October 1995 
Tables 3a to 3c, Water Level Monitoring Data: November 1995 
Tables 4a to 4c, Water Quality Monitoring Results, Aromatic Volatiles 
Tables 5a to 5c. Water Quality Monitoring Results, PAHs 
Table 6, Free Product Recovered 
Figure 1, Groundwater Elevation Contour Map 
Figure la, Groundwater Elevation Contour Map-Dock Area 
Figure 2. Apparent Free Product Thickness Measurements 
Figure 2a, Apparent Free Product Thickness Measurements-Dock Area 

cc: Rene White. Chevron 
Joe Comstock, UNOCAL 
Andrew Holbrook, GATX 
George Loyd, Shell OU 
Terry Fisk, GeoEngineers 
Paul Woods, SECOR 
Gregory KupUlas, Hart Crowser 
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1 

Date: 09/25/95 

Time Begl 

Field Sta« 

Well 
Number 

T. T ime 

. PatTlmmer 

_ 
Measuring 
Point Elev 

1 Recovery Trench Well Network 
j B-1 34.79 b 
1 B-2 35,35 b 

B-17 35.59 b 
1 B-3S 33.58 a 
1 B-36 30.97 a 

1 RES-New Well Network 

1 ^' BA 
34.79 b 
34.79 b 

B-17 35.59 b 
1 B-ie 35.79 b 

B-22 34,67 b 
1 B-25 35.83 b 

B-37 35.24 a 
1 B-AQ 33.19 a 
j B-41 34.85 a 
1 RES - New 38.58 

1 General Groundwater Mon l to i t 
U-2 35.02 a 
U-3 35.25 a 
U-4 34.46 a 
U-5A 33,77 a 
U-5 33.37 a 

1 B-1 34.79 b 

1 ̂ ^ 1 B-17 
B-18 
B-22 
B-27 
B-35 
B-36 
B-37 
B-38 

i ^^ 1 B-40 

i ^' RES-Old 

1 Notftsr 

34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.74 C 1 
33.58 a 
30.97 a 
35.24 a 
34.75 a 
33.92 a 
33.19 a 
34.85 a 
34.05 d 

l | 1 (Mtiinaa c«IJ indicat 

2 < . 
31) = 
< c 

5 0 = 

Measuring poanl elev 

Meaturtfij point elev 

Measmnu Potnl elev 

6 S«» Dstoni o City o< Por 

7 M = monMf on fourth m 

T ab l e l a 

Wate r Leve l Mon i t o r i ng Data 

Unoca l 

End : 

Depth to 
Product 

18.37 

17.02 

M 

M 
M 

18.37 
ie .82|M 

19,22 M 

20.41 

19,73 
23.75 

M 
M 

" ' 
16.20 
l aeo 

19.27 

M 
M 

18.37 
18.82 

19.22 
18.50|M 
17.02 

20.41 
19.99 
19.08 

M 
M 

19.73 

18.601 M 

asnala erraylocat 

'ation irofli CHZM 1 
ation <n>m original 

vtion adjusted by < 

?tianadjustod-1.( 

liana benchmarti ( 

onday. Q •> quartei 

Depth to 
Water 

18.51 
1&18 
18.23 
17J2 
15.82 

M 
M 
M 
M 
M 

18.51 
18.951 M 
1823 
20.02 
19.47 
20.50 
20.42 
18.77 
19.93 
24.25 

1520 
16.35 
18.85 
15.61 
19.52 
18.51 

M 
M 
M 
M 
M 
M 
M 

Q 
Q 
M 
M 
Q 

18.95 
1623 
20.02 
19.47 
19.601 M 
17.32 
15.82 
20.42 
21.02 
1922 
18.77 

M 
M 

19.93 
1921 |M 

on 

-IB flew suivey 

Producrt 
Thickness 

0.14 

0.30 

0.14 
0.13 
0.00 

0 2 5 

0.01 

0 2 0 

0.50 

0.15 
0 2 5 

0 2 5 
0.14 
0.13 
0.00 

0 2 5 
1.10 
0.30 

0.01 
1.03 
0.14 
0.00 
0.20 
0.61 

Pfodud 
Adjusted 
Depth to 
Water 

18.40 

17.08 

18.40 
18.85 
0,00 

1927 

20.41 

19.77 
23.B5 

16.23 
18.65 

19.32 
18.40 
1835 
0.00 

1927 
18.72 
17.08 

20,41 
. 2020 

19.11 
0.00 

19.77 
18.72 

wei constnidionlos and confif med by CH2M HS f iek 

> I2M HB to common t i e datum. 

S teet from Reidel elevatian to nuDOt t i e datum 

9lev = 35.996 It) on wej l sWe at Chovion Tar* »€0 

rty on (outtti monday. 

Grourtdwater | 
Elevation 

16.39 
17.17 
17.36 
16.50 
15.15 1 

16.39 
15.94 
17.36 
15.77 
15.40 
15.33 
14.82 
14.42 
15,08 
14.73 

19.82 
19.02 1 
15.81 
18.16 
14.05 i 
16.39 
15.94 
17.36 
15.77 
15.40 
17.02 
16.50 
15.15 
14.82 
1455 
14,81 
14.42 

15.08 
15.33 

survey | 

1 
UNGW0995J(LS 
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Table l b 

Water Level Monitorh 

Chevron 

Date: Bf2SI9S 

TImeBeqIn: 11:00 Time End: 14:50 . 
Field Staff: CTC 

Well Measuring 
Number Point Elev 

Depth to Depth to 
Product Water 

1 Recovery Trench 
B-7 33.96 b 
B-9 33.95 b 
B-16 35.82 b 
B-19 34.71 b 
B-21 34.79 b 
B-31 33.86 d 
B-32 34.23 a 
River Stage e 

General Groundwater Sampling 

1 B-7 33.96 b 
B-9 33.95 b 
B-10 34.74 b 

19.79 

16.84 

M 

M 
B-11 34.95 b 
B-14 36.59 b 
B-16 35.82 b 
B-19 34.71 b 
B-20 33.4 b 
B-24 34.7 b 
B-26 35.3 b 

16.26 
17.02 

M 
M 

B-28 35.25 b 
B-30 35.35 b 
B-32 34.23 a 18.11 M 
CR-3 34.32 a 
CR-4 34.93 a 
CR-6 35.61 a 
CR-7 35.57 a 
CR-8 33.14 a 
CR-10 35.57 a 
CR-11 34.43 a 
River Slage e 

Notes: 

11 1 outlined cell indioat 

2 a s Meesurrng point ele 

3 b i : Mefisuring point ele 

4 c := Measuring point ele 

5 d B Measunng point ete 

mstch similar correl 

6 Site Datum i CHy of Po 

7 Welb not monitored: B-

I S e n River stage 16.00 â  

15.46 
12.48 

10.82 
4.63 

8S (Jata entry 1 

watioo from O 

vatlon from ori 

ration adjustei 

vation adjustBi 

stions with B-I 

(tiand l>9nehm 

2, B-12. B-13, 

(juals elsvatiiM 

M 

M 
M 

ocat) 

C M 

gina 

t t v 
a-1. 
9.B 
aik{ 

B-3. 

120. 

19.80 
17.85 
18.35 
17.56 
17.58 
16.97 
1B.11 

19.80 
17.85 
16.84 

18.35 
17.56 
18.27 
17.02 

18.11 

15.47 
12.48 

10.82 
4.83 

on 

Hni field surve 

well construe 

CK2M Hill IOC 

G3 feel from R 

-2m and B-2t 

elev = 35.996 

5 end Cfi-9 

71 

M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 
Q 

y 

lion I 

omiT 

e'Ktel 

ft) Of 

igData 

Product 
Adjusted 

Product Depth to 
TMckness Water 

0.01 19.79 

0.00 16.84 

0.01 1826 
0.00 17.02 

0.00 18.11 

0.01 15.46 
0.00 12.48 

0.00 10.82 
0.00 4.83 

og and confirmed by CK2M H!l fielc 

KXt site datum, 

elevation to 

1 west side o l Chevron Jntik *60 

Groundwater 
Eievalion 

14.16 
16.10 
17.47 
17.15 
17.21 
16.89 
16.12 

14.16 
16.10 
17.90 

17.47 
17.15 
15.14 
17.68 

16.12 

20.15 
23.09 

24.75 
29.60 

sunrey 

.1 

CHGW0995.XL3 
V/illbfidge Faciliiies 
Portland, Oregon 12/10/95 
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Table I c 
Groundwater Monitoring 

Shell/GAT) 

Date: September 25.1995 
Time Beqln: 11:15 am Time End: 1:00 pm 
Field Staff: Rhonda Moore 

Well Measuring Depth to Depth to 
Number Point Eiev Product Water 

General Groundwater Mon i to r i ng 

MW-1 35.43 c 
MW-3 36.02 c 
MW-4 36.39 C 

MW-5 33.52 C 
MW-6 33.34 C 
MW-7 34.12 0 
MW-8 33.95 C 

6.50 
10.13 

M 
M 

MW-9 36.53 c 
MW-10 35.82 c 
MW-11 36.47 0 8.12 M 
MW-12 35.95 c 
MW-13 37.89 c 
MW-14 36.28 c 
MW-16 34.93 c 
MW-18 33.76 c 
MW-19 33.39 c 

MW-20 34.76 c 
MW-21 34.33 c 
MW-22 35.65 c 
MW-23 36.06 c 
MW-24 35.15 c 
MW-26 34.39 C 

MW-29 35.77 c 

6.80 

5.94 
5.78 

11.75 

M 

M 
M 

M 
M 

MW-31 37.55 c | 8.96|M 

MW-32 37.01 c 
MW-33 39.34 c 
MW-34 39.67 c 
MW-36 34.88 C 
MW-37 34.86 c 

Notes: 
1J 1 outlined cell indlcal 
2 M = monttily on fourth m< 

3 c = Measuring point elevi 

4 Wells not monitored: MIA 

es data entry 1 
jTKlay. Q=nu 
Jtion adjusted 
12. MWI 5. MW 

ocat 
autei 

byC 

m. 

6.50 
10.S1 

8.12 

6.80 

5.94 

6.00 

11.75 

8.96 

on 

1y on fourth m( 

« 2 M Hill to CO 

MW2S. MW27 

Requirements 
( 

Product 
Thickness 

Q 

Q 
Q 
Q 
M 0.00 
M 0.38 
Q 
Q 
Q 
M 0.00 
Q 
Q 
Q 
Q 
Q 
M 0.00 
Q 
Q 
M 0.00 
M 
M 0.00 

M 0.00 

Q 
M 0.00 

iQ 

IQ 

iQ 
Q 

|Q 

jnday 
mmon site datum. 
. MW30. MW35, MWa 

Product 
Adjusted 
Depth to 

Water 

6.50 
10.21 

8.12 

6.80 

5.94 

0.00 
11.75 

8.96 

3, MW39, MW40 

Groundwater 
Elevation 

26.84 
23.92 

28.35 

26.59 

29.71 
30.06 

22.64 

28.59 

SGGW995.XLS 
Willbridge Facilities 

Portland. Oregon 12/10/95 
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Date: 

Time 

Octob«r?3.1995 

Begl 

Field Staff 

Well 

ru1130 Time End: 

:PfltTmmef. 

Measuring 
Number Point Elev 

Recovery Trench Well Network 
B-1 34.79 b 
B-2 35.35 b 
B-17 35.59 b 
B-35 33.58 a 
B-36 30.97 a 

RES-New Well Network 
B-1 
B-4 

34.79 b 
34.79 b 

B-17 35.59 b 
B-18 35.79 b 
B-22 34.67 b 
B-25 35.83 b 
B-37 35.24 a 
& - « 33.19 a 
&41 34.85 a 
RES - New 38.58 

Gener^ Groundwater Monltor l 
U-2 35.02 a 
U-3 35.25 a 
U-4 34.46 a 
U-5A 33.77 a 
U-5 33.37 a 
B-1 34.79 b 

B-4 
B-17 
B-18 
B-22 
B-27 
B-35 
B-36 
B-37 
B-38 
B-39 
B-40 
B-41 
RES- Old 

34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.74 c 
33.56 a 
30.97 a 
35.24 a 
34.75 a 
33.92 a 
33.19 a 
34.85 a 
34.05 d 

Notes: 

i l l outBned cell indicat 

2 « o kAeasuiJng poW elev 

3 b v Measuring poirt elev 

4 c •= Measuring point elev 

5 0 B Measuring potnt elev 

€ sue Detum » CSy ot Pori 

7 M = monthly on fourth m 

Table 2a 
Water Level Monitoring Data 

Unocal 

.1700 

Depth to 
Product 

18.30 

1694 

M 

M 
M 

18.30 
le.esiM 

19.70 M 

20.44 
18,74 
19.70 
23.80 

M 
M 

ng 

14.20 
17.35 
15.30 
19.32 

M 
M 

18.30 
18.83 

19.70 
18.59|M 
16.94 

20.44 
20.00 
19.09 
1874 

M 
M 

19.70 
ie,90|M 

BS dam entry locet 

« ion l romCH2MI 

elion trom original 

i t ion Bdjusled fay ( 

alion aOiastati - I .< 

Hand t»nchmai1i ( 

onday, 0 • quarte 

Depth to 
Water 

18.31 
18.15 
18,21 
17.15 
15.60 

M 
M 
M 
M 
M 

18.31 
18.e5|M 
18.21 
20.08 
19.98 
19.96 
20.45 
18.75 
20.30 
24.40 

16.57 
14.21 
21.25 
16.50 
19.49 
18.31 

M 
M 
M 
M 
M 
M 
M 

Q 
Q 
M 
M 
Q 

18.85 
18.28 
20,08 
19,98 
19,69|M 
17.15 
15.60 
20.45 
21.03 
19.29 
18.75 

M 
M 

20.30 
19.04|M 

on 

i l l rield survey 

Product 
Thickness 

0.01 

0.21 

0.01 
0.02 
0.00 

0.28 

0.01 
0.01 
0.60 
0.60 

0,01 
3.90 
0.20 
0.17 
0.01 
0.02 
0.00 

0.28 
1.10 
0.21 

0.01 
1.03 
0.20 
0.01 

0.60 
0.14 

weD construction log arxl oonfinmed 

; H 2 M Ha to common sfte datum. 

Product 
Adjusted 
Deplhto 
Water 

18.30 

1698 

18.30 
18.83 
0.00 

19.76 

20,44 
18.75 
19.82 
23.92 

U 2 0 
18.13 
15.34 
19.35 
18.30 
i a 8 3 
0.00 

19.76 
18,81 
16.98 

20.44 
2051 
19.13 
18.75 
19.82 
18.93 

' 

Groundwater 
Bevation 

16.49 
17.20 
17.38 
16.60 
15.37 

16.49 
15.96 
17.38 
15.71 
14.91 
15.87 
14.79 
14.44 
15.03 
14.66 

16.45 
21.05 
16.33 
18.43 
14.02 
16.49 
15.96 
17.38 
15.71 
14.91 
16.93 
16.60 
15.37 
14.79 
14.54 
14.79 
14.44 
15.03 
1S.12 

by CK2MH3I field survey | 

i3 feet trom Reidel elevaUon to matcD tile datum 

9lev3S.99Sft)on vresl side of Ctwvron Tank »60 

•ty on lourth monday. 

UNGW1095JCLS 
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Table 2b 

Water Level Mon i to r ing Data 

Chevron 

Date: 10/23/95 

Time Begin: 
Field Staff : . 

Well 
Numtter 

11:05 
CTC/^RDC 

Time End: 16:30 

Measuring 
Point Elev 

Oeptfito 
Product 

Recovery Trenn^ 
B-7 33-96 b [ ^ 
B-9 33.95 b 
B-16 35.82 b 
B-19 34.71 b 
B-21 34.79 b 
B-31 33.86 d 
B-32 34.23 a 
River Stage e 

General Groundwater SampUng 

19.56 

B-7 
B-9 
B-10 
B-11 
B-14 
B-16 
B-19 
B-20 
B-24 
B-26 
B-28 
B-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 
River Slage 

33.96 b 
33.95 b 
34.74 b 
34.95 b 
36.59 b 
35.82 b 
34.71 b 

33.4 b 
34.7 b 
35.3 b 

35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

s 

L 19.56 M 

16.70|M 

18.04 
17.05 

I 17.98|M 

15.50 
11.98 

9.44 
4.59 

Depth to 
Waler 

Product 
Thickness 

19.57 
.17.45 
18.30 
17.45 
17.53 
16.44 
17.98 

16.70 M 
Q 

ie.84|Q 
16-64 

18.04 
17.05 
17.16 
16.40 
16.51 
17.98 
15.81 

15.50 
11.98 
e.08 
9.44 
4.59 

0.01 

19.57 M 
17.45|M 

18.30 Q 
17.45 Q 

M 

0.01 

0.00 

0,00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

Product 
Adjusted 
Depth to 
Water 

19.56 

19.56 

16.70 

18.04 
17.05 

17.98 

15.50 
11.98 

9.44 
i CO 

Groundwater 
Elevation 

14,40 
16.50 
17.52 
17.26 
17.26 
17.42 
16.25 

14.40 
16.50 
18.04 
18.31 
17.75 
17.52 
17.26 
15.36 
17.65 
16.14 
1B.85 
1B.84 
1625 
16.51 

20.11 
23.59 
25.06 
26.13 
29.64 

Notes: 

11 I outlir>ed i» l l indicates data entry tocetion 

2 a c Measuring point elevation Irom CH2M HHI rield survey 

3 b c Moasuting point eievalion trom original wei! cxHtstruction log and continned by CH2M Hill field survey 

4 c B Measuring point elevstkm adjusted by CK2M HiU to cofnmon site datunv 

5 d c Measuring pdnt elevation adjusted -1.63 teel from Reidel elevstion to 

matcti similar correlstiactt with B-19, B-20\ end B-Z1 

6 Site Datum •= City of Portland benchmarle (elev = 35.996 ft) on west side of Chevron Tank #60 

7 WeOs not monitored- B-2. B-tZ. B-13. B-33 and CR-9 

6 e = River stage 16.00 equals elevation g0.71 

CHGW1095.XLS 
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Table 2c 
Groundwater Monitormg 

Shell/GAT) 

Date: October 23,1995 

Time Beain: 7:44 am Time End: 4:45 pm 
Field Staff: Brett Broderson & Doann Hamiiton 

Well Mpa<;uring Depth to Depth to 
Number Point Elev Product Water 

General Groundwater Monitoring 
MW-1 35.43 c 
MW-3 36.02 c 
M W ^ 36.39 c 
MW-5 33.52 c 
MW-6 33.34 c 
MW-7 34.12 c 
MW-8 33.95 C 

6.22 
7.04 

M 
M 

MW-9 36.53 c 
MW-10 35.82 C 
MW-11 36.47 c 7.39 M 
MW-12 35.95 c 
MW-13 37.89 c 
MW-14 36.28 c 
MW-16 34.93 c 
MW-18 33.76 c 
MW-19 33.39 C 
MW-20 34.76 C 
MW-21 34.33 c 
MW-22 35.65 C 
MW-23 36.06 c 
MW-24 35.15 c 
MW-28 34.39 c 
MW-29 35.77 c 

5.48 

5.24 
5.15 

7.60 

M 

M 
M 
M 
M 

1 MW-31 37.55 c 8.56 M 
MW-32 37.01 c 
MW-33 39.34 c 
MW-34 39.67 c 
MW-36 34.88 C 
MW-37 34.86 C 

Notes: 

l | 1 outlined cell inciicat 

2 M = monthly on fourth ITK 

3 c = Measuring point elevi 

4 Wells not monitoretl; MW 

es data entry l< 

Kiday, 0 = C(u 

ifitm adjusted 

12, MW15. MW 

ocati 

after 

ayC 

'17. 

5.85 
9.62 
9.16 
8.56 
6.22 
7.47 
9.45 

11.86 
11.20 
7.39 
8.33 
6.67 
5.96 
6.73 
3.43 
5.48 

11.35 
2.04 
5.24 
5.15 

7.60 
14.86 
8.56 
6,40 

21.05 
20.26 

16.37 

on 

ly on loorth mc 

H2M Hill to CO 

MW2S. MW27 

Rei 

Q 
Q 
Q 
Q 
M 
M 
Q 
O 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
Q 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 

)n<tay 

Timor 

. MW 

:)uirements 

Product 
Adjusted 

Product Depth to 
Fhicltness Water 

0.00 6.22 
0.43 7.13 

0.00 7.39 

0.00 5.48 

0.00 5.24 

0.00 0.00 
0.00 7.60 

0.00 8.56 

site datum. 

30, MW35, MW38, MW39, MW40 

Groundwater 
Elevation 

29.58 
26.40 
27.23 
24.96 
27.12 
27.00 
24.50 
24.67 
24.62 
29.08 
27.62 
31-22 
30.32 
28.20 
30.33 
?7.91 
23.41 
32.29 
30.41 
30.91 

26.79 
20.91 
28.99 
30.61 
18.29 
19-41 

18.49 

SGGW1095-XLS 
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j Date:. 

' 

11/27/95 

Time Begl 

Held Stafi 

Well 
Numt>er 

nr 12:04 

: PJT 

Measuring 
Ptsnt Elev 

Becovery Trentrh Wel l Networli 
EH 34.79 b 
B-2 35.35 b 
B-17 35.59 b 
B-35 33.58 a 
B-36 30.97 a 

RES-New Well Network 
B-1 
B-4 

34.79 b 
34.79 b 

B-17 35-59 b 
B-18 35.79 b 
B-22 34.67 b 
B-ZS 35.83 b 
B-37 35.24 a 
B-40 33.19 a 
B-41 34.85 a 
RES - New 38.58 

General Groundwater Monl tor i 
U-2 35.02 a 
U-3 35.25 a 

-U-4 34.46 a 
U-5A 33.77 a 
U-5 33.37 a 
&-1 34.79 b 
B-4 
B-17 
B-18 
B-22 
B-27 
B-35 
B-36 
B-37 
B-3S 
B-39 
&-40 
& 4 1 
RES- Old 

34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.74 c 
33.58 a 
30.97 a 
35.24 a 
34.75 8 
33.92 a 
33.19 a 
34.85 a 
34.05 d 

Notec 

i f I tiutlinsdcellbdicitr 

Z a-= Measuring point elev 

3 b « Measuring poim elev 

A c s Measuring pt)tnt elev 

$ d c Measuring point elev 

6 SA» Oatuin •̂  CAy eit Pod 

7 M <= monthly on fourth m 

Tab le 3a 

Water Leve l Mon i to r i ng Data 

Time End: 

Depth to 
Product 

17.94 

17.85 
16.50 

M 

M 
M 

17.94 
18.56(M 
17.85 

18.40 M 

19.90 
17.98 
laso 
23.26 

M 
M 

ng 

14.20 
16.40 
6.34 

1850 

M 
M 

17.94 
18,66 
17.85 

i a 4 0 
18.501 M 
16.60 

19.90 
19.50 
19.55 
17.98 

M 
M 

18.50 
19.251 M 

K dau eroiy locali 

atioo from original 

Elkxi £C|us)ad by C 

B(it>naif|us>e(f-1,« 

land benchmarV {< 

sndiy, Q c qusne 

J n o c a l 

Depth to 
Water 

17.97 

17.85 
16.56 

M 
M 
M 
M 
M 

17.97 
1 8 . 6 2 1 M 

17.85 

18.48 

19.90 
18.00 
18,65 
23,86 

14.20 
18.80 
6.42 

18,60 
17.97 

M 
M 
M 
M 
M 
M 
M 

Q 
Q 
M 
M 
Q 

18.62 
17.85 

18.48 
1830JM 
16.56 

19S0 
19.82 
19.62 
18.00 

M 
M 

16.65 
19.26|M 

0(1 

•M field tunrey 

PfOdui : ! 

Ttuckness 

0.03 

0.00 
0.06 

0.03 
0.06 
0.00 

0.08 

0.00 
0.02 
0.15 
0.60 

0.00 
2.40 
0.08 
0.10 
0.03 
0.06 
0.00 

0.08 
0.30 
0.06 

0.00 
0.32 
0.07 
0.02 
0.15 
0.01 

Product 
Adjusted 
Depth to 
Water 

17.95 

17.85 
1651 

17.95 
1857 
17.85 

18.42 

19,90 
18.00 
18.53 
23.38 

14.20 
16.68 
6.36 

18.52 
17.95 
18.57 
17.65 

18.42 
18.56 
16.51 

19.90 
19.56 
19.56 
17.98 
18.53 
19.25 

•wS coRstnKtion log and confirmed tY CH2M HBl lieM 

>l2MHill10commt >n dte datum. 

3 feet I nm Retdel etevstion to matcti t i le datum 

>tev > 35.896 ft) on west aide ot Otevron Tank f€0 

ly on fourth mtMxtay. 

Groundwater 
Bevation 

16.84 

17.74 
17.07 

16.84 
16.22 
17.74 

16.25 

15.34 
15.19 
16.32 
15.20 

21.05 
1758 
27.41 
14.85 
i a 8 4 
16.22 
17.74 

16.25 
17.18 
17.07 

1 15.34 
15.19 
14.36 
15.21 

16.32 
14.80 

survey 

UNGW1195.XLS 
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Water Lc 

Date: 11/27/95 

TImeBeqIn: 14:15 Time End: 17:( 
Reld Staff: EAA 

1 Well Measuring 
1 Number Point Elev 

Depth to 
Product 

Recovery Trent* 
B-7 33.96 b 
B-9 33.95 b 
B-16 35.82 b 
B-19 34.71 b 
B-21 34.79 b 

! B-31 33.86 d 
! B-32 34.23 a 

River Stage e 

General Groundwater Sampling 

S-7 33.96 b 
B-9 33.95 b 
B-10 34.74 b 

18.61 

15.99 

M 

M 
i B-11 34.95 b 

B-14 36.59 b 
B-16 35-82 b 
B-19 34.71 b 
B-20 33.4 b 
B-24 34.7 b 

1 B-26 35.3 b 

17.11 
16.75 

M 
M 

1 B-28 35.25 b 
5 B-30 35.35 b 
1 B-32 34.23 a 17.25 M 
1 CR-3 34.32 a 
1 CR-4 34.93 a 
i CR-6 35.61 a 

CR-7 35.57 a 
CR-B 33.14 a 
CR-10 35.57 a 

1 CR-11 34.43 a 
1 River Stage e 

Notes: 

11 ) tjutlined i»U intfreat 

2 8 = Measuring point ele 

3 b s Measuring point ete 

4 c = Measuring point ele 

5 d = Measuring point ele 

maid i similar coirel 

6 Site Datum <= Oty of Po 

7 Wells not monllonod: B-

e e"= River stage 16.00 6' 

10.73 

3.61 

as data entry d 

vation trom Ct-

vBtion from on 

vBtion adjustet 

VBtion at^ustei 

stions with B-1 

rtland bend im 

2. 8-12. B-13. 

quels elevatiar 

M 

M 
M 

3cat 

t2M 

gala 

J by 

S.B 

ar* 

& J 
20. 

Table 3b 

tvel Monit 

Ct>evron 

10 . 

Depth to 
Water 

18.61 
16.51 
17.90 
16.86 
17.09 
13.42 
17.25 

18.61 
16.51 
15.99 

17.90 
16.86 
17.12 
16.75 

17.25 

10.73 

3.61 

pon 

Hai field sunw 

1 well construe 

CHZMWII Ioc 

63 feet (rom R 

-2«A and B-21 

elev o 35.996 

) and Cn-9 

71 

orir 

M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 
Q 

y 

t ioni 

eidel 

ft) 01 

i g Data 

Product 
Adjusted 

Product Depth to 
Thjckfiess Water 

0.00 18.61 

0.00 15.99 

0.01 17.11 
0.00 16.75 

0.00 17.25 

0.00 0.00 
0.00 10.73 

0.00 0.00 
0.00 3.61 

og and conOnned t;y CH2M Hill field 

ion site datum, 

elevation to 

1 west sitfe til Chevron Tank f 6 0 

Groundwater 
Elevation 

15.35 
17.44 
17.92 
17.85 
17.70 
20.44 
16.98 

15.35 
17.44 
18.75 

17.92 
17-85 
16J29 
17.95 

16.98 

24.84 

30.82 

survey 

CHGW1195,XLS 
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Table 3c 
Groundwater Monttoring 

Sliell/GAn 

Date: November 27.1995 
Time Begin: 9.39 am Time End: 11:12am 
Field Staff: Doann Hamilton 

Weil Measuring Depttito Depth to 
Number Point Oev Product Water 

Getteral Groundwater Monitoring 
MW-1 35.43 c 
MW-3 36.02 c 
MW-4 36.39 C 
MW-5 33.52 c 
MW-6 33.34 c 
MW-7 34.12 C 
MW-8 33.95 c 

4.37 

9.00 

M 
M 

MW-9 36.53 c 
MW-10 35.82 C 
MW-11 36.47 c 5.25 IM 
MW-12 35.95 C 
MW-13 37.89 C 
MW-14 36.2B c 
MW-16 34.93 c 
MW-18 33.76 C 
MW-19 33.39 C 
MW-20 34.76 c 
MW-21 34.33 c 
MW-22 35.65 c 
MW-23 36.06 c 
MW-24 35-15 c 
MW-28 34.39 c 
MW-29 35.77 C 
MW-31 37.55 c 
MW-32 37.01 c 

3.79 

4.04 
3.56 

4.04 

6.33 

M 

M 
M 
M 
M 

M 

MW-33 39.34 c 
MW-34 39.67 c 
MW-36 34.88 c 
MW-37 34.86 C 

Notes: 
11 1 outrmed ĉ ell intficat 
2 M = fiKintWyonlourmiix 
3 c - Measuring point elev: 
4 Wells not monitored: MW 

es data entry 1 
inday. Q = qu. 
tSon adjusted 
'2.MW15.MW 

Dcati 
arter 
ayC 
rn. 

4.37 
9.00 

5.25 

3.79 

4.04 
3.56 

4.04 

6.33 

on 
ly on fourth mc 
K2M Hill to coi 
MW25,MW27 

Ret 

< 

Q 
Q 
Q 
Q 
M 
M 
Q 
0 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
Q 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 

nday 
Timor 
,MW 

n^uirements 

Producrt 
Adjusted 

Product Depth to 
Ttiickness Water 

0.00 4.37 
0.00 9.00 

0.00 5.25 

0.00 3.79 

0.00 4.04 

0.00 0.00 
0.00 4.04 

0.00 6.33 

sitetlatum. 
30, MW35, MW38. MW39. MW40 

Groundwater 
Eievation 

28.97 
25.12 

31.22 

29.60 

31.61 
32.50 

30.35 

31J22 

SGGW1195.XLS 
Willbridge Facilities 
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COPPOR00006215 



lA«ajOU«.XLS 

Table 4a 
Water Qual i ty Analys is ResutU 

Aromat ic Volat i les t>y SW8Q20 
Unocal 

Sample 
Location 

Sample 
Date 

ReeevftY Trench Welt Ketworfc 
B-17 

B-35 

e-36 

Jan-95 
Apr-9S 
Jul-95 

0(a-95 
Jarv95 

Apr-96 
Jul-gs 

Oct-95 
Jan-9S 
Apr-9S 
Jul-85 

Oct-9S 

R£S-»«ew Well Network 
B-4 

B-37 

Res^>tew 

Jan-95 
Apr-95 
Jul-95 

Ocl-95 
Jan-95 
Apr-95 
Jtjl-95 

Oel-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 

Concentrat ion (ug/T) [ 
Benzene 0 1 Toluena O | Bfiyttwnzene Q 

200 

590 
670 
830 

F 

F 
F 
F 

0.5 U 
0.5 U 
0.5 U 

17 
17 
22 
36 

; 
F 
F 

0.5 U 
0.5 U 
0.5 U 

AS 
7.7 
11 

16 
F 
F 
F 
F 

O.SU 
0.5 U 
0.5 U 

F 
F 
F 
F 

osu 
0.5 U 
0.5 U 

F 
4 

F 
F 
F 

F 

F 

F 
F 

0.5 U 
0.5 U 
0.5 U 

F 

0.6 
F 
F 
F 

F 
F 
F 
F 

0.5 U 
0.5 U 
0.5 U 

F 
3.4 

F 
F 
F 

Xylenes O 

26 

16 
20 
43 

F 
F 
F 
F 

0.5 U 
1 U 
1 U 

F 
F 
F 
F 

O.SU 
0.5 U 

1 U 
F 

4.5 
F 
F 
F 

CWfter*! t ^ f O l n v H r * t « f M o r ^ o r i n g | 

0-2 

U-3 

U-t 

U-5A 

U-5 

B-18 

B-22 

B-27 

Jan-95 
Apr-95 
Jul-95 

Ocl-95 
Jan-95 
Apr-95 

Jul-95 
Oct-95 

Jan-95 
Apr-95 
Jirt-95 

Oct-95 
Jan-95 
Apf-9S 
Jul-SS 

Oct-9S 
Jan-9S 
Apr-95 
Jul-95 
Oc«-95 
Jan-95 
Apr-35 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
j 3n -95 
Apr-95 
Jul-95 

Oct-95 

F- Sample was not obtainetJ b 

3.8 
0.66 

2.6 
6.8 
0.5 U 
OS 13 
0.5 U 

F 
0.5 U 
0.5 U 

F 
F 

20 
28 

F 
F 

15 
1.9 
2.7 

F 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

F 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

0.5 U 
F 

0.5 U 
0.5 U 

F 
F 

6.5 
7.8 

F 
F 

2 
1.4 
1.2 

F 
0.5 U 
0.5 U 
O.SU 

0.5 U 
F 
F 
F 

F 
F 

F 
F 
F 

4.9 
1.2 

0.62 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

F 
0.5 U 
0.5 U 

F 
F 

3.7 
5 

F 
F 

0 5 
0.5 U 
O S O 

F 
0.5 U 
O S U 
0.5 U 
0.5 U 

F 
F 
F 

F 

; 
F 
F 

lecause o( ttie presence ol free (HoaUng) prtxtuct. 

ridge FacfUas 
Xand.OTagon 

2.9 
1.2 

4 
1 U 

0.5 U 
0.5 0 

1 U 
F 

0.6 
0.5 U 

F 
F 

7 2 
20 

F 
F 

3 
1.7 
1.8 

F 
0.6 
0.5 U 

I U 
1 U 

F 
F 
F 
F 
F 

F 
F 
F 
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Table 4b 
Water Quality Analysis Results 
Aromatic Volatiles by SW8020 

Chevron 

Sample 
Location 

Sample 
Date 

Concentration (ug/l) 
Benzene Q 

Recovery Trench WeH Network 
B-7 

B-9 

Jan-95 
Apt-Q5 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

0.5 U 
03 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0,5 U 
0.5 U 

General Groundwater Monitoring 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-e 

CR-11 

Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jui-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
/Vpr-9S 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

8.6 
11 

8.3 
22 
12 

140 
140 
320 
190 
140 
190 
240 

10 
19 

1.7 
3 

51 
28 
12 
43 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
94 

110 
94 

130 

Toluene Q 

0.5 U 
0.73 
0.57 

0.5 U 
0.9 

0.88 
1 
1 

2.9 
5.7 
3.6 
4.3 
2.8 
8.2 
9,3 
7.8 
15 

7.6 
21 
20 

0.7 
0.86 
0.82 
0.5 U 
7.6 
3.1 

2 
4.6 
O.SU 
0.5 U 
0.5 U 
0.5 U 
3.9 
3.6 
4.4 
8.5 

Ethylbenzene Q 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
O.SU 
0.5 U 
0,5 U 
0.5 U 

0.7 
14 

4.3 
1.8 
52 
2.6 
2.3 
2.5 U 
78 

170 
91 
45 
17 
48 
32 

0.93 
3.1 
1-6 

0.71 
0.94 
3.9 
0.5 U 
0.5 U 
0.5 U 
2.4 
5.4 

3 
4.2 

Xylenes Q 

0.5 U 
0.5 U 
0.5 U 
0.5 U 1 
1.5 
1.3 

0.52 
2.5 

5.2 
17 
11 
13 

9.9 
6.3 
9.5 
8.1 
46 
83 
55 
22 

2 
7.8 
5.6 
0.5 U 
17 

9.9 
4.5 
11 

5.8 
0.5 U 
0.5 U 

0.54 
3.4 
17 

9.1 
8.8 

Notes 

^ ^ — _ _ _ _ _ _ _ _ __ _____—_ 

Master 
IA8020CH.XLS 
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Tabte 4c 
Water Ouality Analysis Results 
Aromatic Volatiles by SW8020 

Sbell/GAtX 

Sample 
Loi»tion 

Sample 
Date Benzene Q 

General Groundwater Itonitodng 
MW-7 

MW-8 

MW-10 

MW-11 

MW-22 

MW-23 

MW-26 

MW-28 

MW-31 

MW-32 

MW-33 

MW-37 

1 Notes: U = Nc 

Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oot-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-9S 
Apr-95 
Jul-9S 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-gs 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Ap,-S5 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

It Detected /Vbo 

0.5 U 
2.5 U 
1 U 

0.5 U 
0.S U 
0.96 
0.5 U 
0.5 U 
1.7 
0.5 U 
0.5 U 
0.5 U 

8900 
7400 
5400 
7100 
2400 
2200 
ZOOO 
2300 

72 
150 
99 

120 
1.7 
6.7 
6.4 
0.5 U 
0.9 
2.5 U 
7.6 
Z8 
1.3 
9.3 
2.8 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
2.5 U 
140 
14 

Concentratiofl (ui^/l) 1 
Toluene Q 

0.5 U 
2.6 U 
1 U 

0.5 U 
0.5 U 
0-5 U 
0.6 U 
0.5 U 
0.7 
0.5 U 
0.5 U 
0.5 U 

4500 
4900 
2400 
2800 
8100 
7100 
5600 
6300 

20 
38 
20 
IB 
0.5 U 
7.3 
10 

0.B5 
0.6 
2.5 U 
2.7 
2.6 
1.6 
4.7 
1.3 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0,5 U 
2.5 U 
2.5 U 
0.5 U 

Ettiylbenzene 0 

18 
2.5 
1 

0.5 
0.5 
0.5 
OS 
0.5 
0,5 
0.5 
05 
0.5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2500 
2500 
2600 
2400 
4700 
4500 
4500 
5200 
210 
240 
240 
230 
24 
13 
9.6 
1.6 
8.5 
20 
2.6 
72 
12 
0.99 
0.64 
0.5 
05 
05 
05 

. ' 05 
0.5 
05 
05 
05 
22 
2.5 
2-5 
0.5 

ve MethotJ Detection UmIL 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 

Xylenes Q 
1 

30 
2.5 
1 
1 

0.5 
0.5 

1.1 
1 

u 
u 
u 
u 
u 

u 

1.3 1 
0.5 
1.3 

u 1 
11000 
12000 
8000 
8700 
16000 
15000 
15000 
19000 

180 
140 
140 
120 
33 
19 
12 1 
4.9 I 
20 
15 
7.9 
20 
3.8 
3.1 
1.4 
1 

0.5 
05 
0.5 
1 

0.5 
0.5 
0-6 
1 

7.1 
2.5 
25 
1 

u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 

tSeneral Oittvnijw^ei Monttoring 
lAaOZOSGJCLS 

Willbridge Fedlities 
Portland, Oregon WSOISS 
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o 
o 
TJ 
TJ 

o 
71 
o 
o 
o 
o 
at 
ro 

-

lABSMUmXlS 
Ml star 

Sanipte 
Locatioa Data 

8erao(a)-
PVTBoe Q 

Recoyaiy Trencii Well Networic 
B-17 

B ^ 

8-36 

Jaf>-9S 
Apr-95 
Jul-95 
Oct-95 
JaivSS 
Apf-95 
Jt4t-9S 
Oct-95 
Jar>-9S 
Apr-flS 
Jtj|-9S 
Oct-flS 

RES-New Wea Networic 
B-t 

B-37 

Jan-95 
Apr-95 
Jut-9S 
Oct-9S 
Jan-9S 
Apf-95 
Jul-95 
Oct-9S 

0 5 U 
1 U 

0.1 u 
0.1 u 

F 
F 
F 
F 

0.1 u 
0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
0.1 u 
0.1 u 

F 
GMwral GiouiKtweter Monltorit>g 
u-2 

u-3 

U-4 

U-SA 

U-5 

B-18 

B-22 

6-27 

Jan-95 
A(ir-95 
Jo»-9S 
CW-95 
Jan-gs 
Apr-95 
Jui-es 
Oct-95 
Jan-eS 
Apr-95 
JuJ-95 
Oct-9S 
JaivflS 
Apr-as 
Jul-95 
oct-es 
JafH9S 
Apf-S5 
Jul-95 
Ocl-SS 
Jarvgs 
Apr-flS 
JuJ-9S 
Oct-95 
Jarv95 
Apf-9S 
Jul-95 
Oel-9S 
Jan-95 
Apf-95 
Jul-95 
oa-gs 

0.1 u 
0.1 u 
0,1 u 

0.21 
0.1 U 
1.6 
0.1 U 

F 
1 U 
1 u 

F 
F 

0.2 U 
1 U 

F 
F 

0.1 U 
0.1 u 
0.1 u 

F 
0 5 U 
0.1 U 
0,1 U 
0,1 U 

F 
F 
F 
F 
F 
F 
F 
F 

F-Sampls was 

BenzD(a>-
anthracene Q 

1.1 
1 U 

0.1 U 
0.1 U 

F 
F 
F 
F 

0-1 U 
0.1 u 
0.1 u 

F 
F 

F 
0.1 U 
0.1 u 
0.1 u 

F 

0.1 u 
0.1 u 
0,1 u 

0.12 
a4 
1,1 
0.1 u 

F 
t u 
I U 

F 
F 

0.2 U 
I U 

F 
F 

0.1 u 
0.1 u 
0.1 u 

F 
0 5 U 
0.1 U 
0.1 U 
0.1 U 

F 
F 
F 
F 
F 
F 
F 
F 

not obtained b< 

BetvBodb)-
ftuaraiUhane O 

0 5 U 
I U 

0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
0.1 u 
0.1 u 

F 
F 
F 
F 

0.1 u 
0.1 u 
0.1 u 

F 

0.1 u 
0.1 u 
0.1 u 

031 
0 7 
1.4 
0.1 U 

F 
1 U 
1 U 

F 
F 

0.1 U 
0.1 u 

F 
F 

0 5 U 
0.1 U 
0.1 U 

F 
0 5 U 
0.1 U 
0.1 U 
0.1 u 

F 
F 
F 
F 
F 
F 
F 
F 

icausaotttieprK 

BonioW^ 
fitjotanlhsne Q 

asu 
1 U 

0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
0.1 u 
0,1 u 

F 
F 
F 
F 

0.1 U 
0.1 U 
0.1 U 

F 

0,1 U 
0,1 u 
0.1 u 

0.1 s 
0.3 

0.71 
0.1 U 

F 
2 U 
2 U 

F 
F 

0.2 U 
1 U 

F 
F 

05 U 
a i u 
a i u 

F 
0 5 U 
0.1 U 
a i u 
a i u 

sence at tree (floa 

Tat)l«Sa 
Watef Quality Analysis Fiestifts 

Polycyctic AfomatlcHyilrocartions by SW8310 
Unocat 

Cttrysena 0 

0 5 U 
1 U 

a i u 
0.1 u 

F 
F 
F 
F 

0.1 u 
0.1 u 
a t u 

F 
F 
F 
F 

0.1 U 
0.1 u 
0.1 u 

F 

0.1 u 
a i u 
a i u 

0.27 
0.1 u 
1.1 
0.1 u 

F 
2.3 

1 U 
F 
F 

0.2 U 
1 U 

F 
F 

0.1 u 
0-1 u 
0.1 u 

F 
0 5 U 
a i u 
0.1 u 
a i u 

F 
F 
F 
F 
F 
F 
F 
F 

ling) pfodiKt. 

ConcentiHtlon <ug/0 
Obenzo(a^>-
arthracene O 

I U 
2 U 

0.1 U 
0.1 u 

F 
F 
F 
F 

0.2 U 
0.1 U 
0.1 U 

F 
F 
F 
F 

0.2 U 
0.2 U 
a t u 

F 

Indeno-
pyisne Q 

0 5 U 
2 U 

0.1 U 
0.1 U 

F 
F 
F 
F 

0.2 U 
0.1 U 
0.1 U 

F 
F 
F 
F 

a i u 
0.2 u 
0.1 u 

F 

0.2 U 0.1 U 
0.2 U 023 
a i u 
0,1 u 
ae 
0,4 
0.1 u 

F 
zu 
2 U 

F 
F 

0.4 U 
2 U 

F 
F 

0.2 U 
0.2 U 
a i u 

F 
1 u 

0.2 U 
a i u 
0.1 u 

F 
F 
F 
F 
F 
F 
F 
F 

0.1 u 
0.1 u 
0.7 
25 
0.1 U 

F 
1 U 
2 U 

F 
F 

0.2 U 
2 U 

F 
F 

05 U 
0.2 U 
a t u 

F 
0 5 U 
Q 2 V 
0.1 U 
at u 

F 
F 
F 
F 
F 
F 
F 
F 

Acenaptv 
thene Q 

2 5 U 
10 U 
5 U 
5 U 

F 
F 
F 
F 

1 U 
5 U 
SU 

F 
F 
F 
F 

0 5 U 
1 U 
S U 

F 

05 U 
1 U 
5 U 
S U 

OSU 
2 U 
5 U 

F 
7 

10 U 
F 
F 

1.8 
10 U 

F 
F 

0 5 U 
1 U 
5 U 

F 
2 5 U 

1 U 
5 U 
SU 

F 
F 
F 
F 
F 
F 
F 
F 

Anttira
cene O 

S2 
2 U 
5 U 
SU 

F 
F 
F 
F 

0.2 U 
S U 
S U 

F 
F 
F 
F 

0.05 U 
0.2 U 

5 U 
F 

0.05 U 
0 2 U 

SU 
5 U 

0X>5U 
0.4 U 

5 U 
F 

SU 
10 u 

F 
F 

053 
2 U 

F 
F 

0.16 
0.2 U 

S U 
F 

0.86 
0.2 U 

S U 
SU 

F 
F 
F 
F ' 
F 
F 
F 
F 

W«n>a» F«dlti>i 

Ruof-
anltiene Q 

34 
SU 

a i u 
a i u 

F 
F 
F 
F 

0.SU 
0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
0 5 U 
0.1 U 

F 

0.1 
0 5 U 
0.1 U 

0.45 
0 9 
i.a 
0.1 U 

F 
72 
SU 

F 
F 

2.7 
5 U 

F 
F 

0.4 
0 5 U 
a i u 

F 
7 

0 5 U 
a i u 
a i u 

F 
F 

; 
F 
F 
F 
F 

' 

Ftuorer>e Q 

23 
11 
S U 

14 
F 
F 
F 
F 

0 5 U 
5 U 
SU 

F 
F 
F 
F 

0.1 U 
0.5 U 

S U 
F 

0.1 U 
OSU 

S U 
S U 

0.9 
1.8 

S U 
F 

24 
S U 

F 
F 

8 
17 

F 
F 

1 
1.6 

S U 
F 

2 3 
2 
5 U 
S U 

F 
F 
F 

F 
F 
F 
F 

Naptv-
thalene Q 

56 
10 U 
S U 

34 
F 
F 
F 
F 

1 U 
5 U 
S U 

F 
F 
F 
F 

05 U 
I O 
5 U 

F 

3.6 
g.B 

S U 
5 U 

0.6 
2 2 

SU 
F 

SU 
10 U 

F 
F 

1.1 
10 u 

F 
F 

2 5 
1 u 
5 U 

F 
2 5 U 

1 U 
SU 
SU 

F 
F 
F 

F 
F 
F 
F 

05 U 
2 U 

0 5 U 
05 U 

F 
F 
F 
F 

0,2 U 
0 5 U 
0 5 U 

F 
F 
F 
F 

a 2 
021) 
0 5 U 

F 

0,1 U 
OJZU 
asu 
05 u 
0,6 
1,7 
05 U 

F 
1 u 
2 U 

F 
F 

0,5 
2 U 

F 
F 

O.IU 
0 2 U 
0 5 U 

0 5 U 
<32l} 
05 U 
05 U 

F 
F 
F 
F 
F 
F 
F 
F 

; 

teenaptv 
Uiylens Q 

SU 
sou 

S U 
S U 

F 
F 
F 
F 

3 U 
5 U 
S U 

F 
F 
F 
F 

1 U 
3 U 
S U 

F 

1 U 
3 U 
S U 
S U 
1 U 
6 U 
S U 

F 
10U 
3 0 U 

F 
1 F 

2 U 
30 U 

F 
F 

1 U 
3 U 
S U 

F 
S U 
3 U 
5 U 

' 5 U 
i F 

F 
F 

' ' F ' 
F 
F 
F 

. ^ F . 

i 

• 

Pt>eiBn-
ttWBOO Q 

25 
13 
13 
IS 

F 
F 
F 
F 

0 2 13 
5 0 
S U 

F 
F 
F 
F 

a i 3 
0,2 U 

5 U 
F 

0.1 u 
t u 
S U 
s o 

0.65 
0.99 

S U 
F 

44 
Z U 

F 
F 

2,6 
2 U 

F 
F 

a i 3 
0.4 U 

6 U 
F 

3,6 
S U 
S U 
S O 

F 
F 
F 
F 
F 
F 
F 
F 

° -

BenaxHflW) 
pervieoe O 

0 5 U 
I U 

0.1 U 
0.1 U 

F 
F 
F 
F 

0.1 U 
0.1 u 

. 0.1 u 

F 
F 
F 
F 

0.1 u 
0.1 u 
0.1 u 

F 

i 
a i u 1 

1 u 1 
0.1 u 
a i u 
0.1 u 
1.4 
0.1 u 

F 
1 U 
1 u 

F 
F 

a 2 U 
1 u 

F 

a i u 
0.1 u 
a i u 

F 
0 5 U 
0.1 U 
a i u 
0.1 u 

F 
F 
F 
F" 
F 
F 
F 
F ! 

i inots 



.; ) 

Sample 
Lo<:ation 

-
Table 5b 

Water Quality Analysis Results 
Polycyclic Aromatic Hydrocarbons by SW8310 

Chevron 
1 

Cont:entfation (ug/I) 
Satnple 

Date 
Recovery TreiKfi WeU Networic 
B-7 

B-9 

General Grount 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-8 

CR-11 

Noles 

Jan-95 
Apr-95 
Juf-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

Benzo(a)-
pyrene O 

0.7 
1 U 

0.1 U 
0.12 

0.5 U 
0.1 U 
0.1 U 

0.13 
iwater Monttoring 

Jan-95 
Apr-9S 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
JiJl-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-9S 
Jul-95 
Oct-95 
Jan-9S 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Ocl-95 

0.2 
0.1 U 

0.11 
0.1 U 
0.9 

0.11 
0.15 

0.2 
0,1 U 

0.15 
0.1 U 
0.1 U 
0-1 u 
0.1 u 
0.1 u 
0.1 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
9,2 

0.32 
6.8 
6.4 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

Benzo(a)-
anthracene Q 

0,5 
1 U 

0.1 U 
0.1 
0.5 U 
0.1 U 
0.1 U 
0.1 U 

0.1 
0,1 u 
0.1 u 
0.1 u 
0.2 
0.1 U 
0,1 U 

0.12 
0.3 

0.24 
0.16 
0.12 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0,1 u 
1.9 

0.18 
4.4 
2.5 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

Benzo(b)-
(luoranthene Q 

0.5 U 
1 U 

0.1 U 
0.12 

0.5 U 
0.16 

0.1 U 
0.16 

0.1 
0.1 U 

0.26 
0.1 U 
0.5 

0.14 
0.28 
0.32 

0,1 U 
0.12 

0.1 U 
0,1 U 
0.1 U 
0.1 U 

0.11 
0.12 

0.1 U 
0-1 U 
0.1 U 
0.1 u 
3.4 

0.19 
6.9 

4 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

Benzo(k)-
fluoranthene Q 

0.5 U 
1 U 

0.1 U 
0.1 
0.5 U 
0.1 U 
0.1 U 

0.12 

0.1 u 
0.1 u 
0,1 u 
0-1 u 
0.3 
0.1 U 

0.11 
023 

0.1 U 
0.1 U 
0.1 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
1.9 
0.1 u 
3.2 
2,9 
0.1 U 
0.1 U 
0-1 U 
0.1 u 

, .. 

Chrysene Q 

1.2 
1 U 

0.1 U 
0.2 
O.SU 

0.37 
0.1 U 

0.16 

0.3 
0.1 U 
0.1 U 
0.1 U 
0.3 
0.1 U 

0.24 
0.25 
0.7 
0.2 

0.13 
0.12 

0.1 U 
0.1 U 
0.1 U 

0.12 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
2.2 

021 
5,7 
3,3 
0.1 U 
0.1 U 
0.1 U 
0.1 U 

Dibenzo(a,h)-
anlhracene Q 

1 U 
2 U 

0.1 U 
0.1 U 

1 U 
0 2 U 
0.1 U 
0,1 U 

0 2 U 
0 2 U 
0.1 U 
0.1 U 
02 U 
02 U 
0.1 U 
0.1 u 
0 2 U 
0 2 V 
0.1 U 
0.1 U 
0 2 U 
0 2 U 
0.1 U 
0.1 U 
0 2 U 
0 2 U 
0.1 U 
0.1 U 
0.4 
02 U 
O.SU 

0.77 
0.2 U 
0.2 U 
0.1 U 
0.1 U 

Indeno-
pyrene Q 

O.SU 
2 U 

0,1 U 
0.2 U 
0.5 U 

02A 
0.1 U 

0.14 

0.2 
0,2 U 
0.1 U 
0-2 U 
0.5 
0 2 U 

02S 
027 

0.1 U 
0 2 V 
0.1 U 
0.2 U 
0.1 U 
0 2 U 
0.1 U 
0 2 U 
0.1 U 
0.2 U 
0.1 U 
0,2 U 
5,3 

024 
9 2 
4 2 
0.1 U 
0 2 U 
0.1 U 
0 2 U 

Acenaph
thene Q 

3.4 
10 U 
5 U 

4.6 
2.4 U 

1 U 
5 U 

2-9 

12 
1 U 
5 U 

0.1 U 
O.SU 

1 U 
5 U 

0.9 
0.6 
12 
5 U 
1 

0.5 U 
1 U 
5 U 

0,1 u 
O.SU 

1 U 
5 U 

0.1 
O.SU 

1 u 
25 U 

028 
0.6 

1 U 
5 U 

0.66 

Anthra
cene Q 

4.1 
2 U 
5 U 

1.8 
0.65 
0 2 U 

5 U 
0,49 

2 
0 2 U 

5 U 
0,58 
0.3 
0 2 U 

SU 
0.14 
027 
02 U 

S U 
0.3 

0.05 U 
0 2 U 

S U 
0.1 U 

0.05 U 
0 2 U 

5 U 
0.1 U 

0.41 
0 2 U 
25 U 

0.42 
0.7 
0 2 U 

5 U 
0.14 

Fluor
anthene O 

59 
S U 

0.1 U 
0.8 
3.3 
0.5 U 
0.1 U 
0.4 

IS 
0.5 U 
0.1 U 

0.52 
2.1 
0.5 U 
0.1 U 

0.32 
2 2 
0.5 U 

0.74 
0.85 

0.1 U 
0.5 U 
0.1 U 

0.17 
0.1 U 
0.5 U 
0.1 U 
0.1 U 

3 
0.73 

8 6 
5 2 
0.6 
0.5 U 
0.1 U 
0.1 U 

_ .-

Fluorene O 

23 
15 
17 
26 

4.3 
6.1 
10 
10 

7.6 
3-9 
5.1 
3.3 
1.4 
1.8 

5 U 
1.4 

2 
2.3 

5 U 
1.4 
0.1 U 
0.5 U 

5 U 
0.1 U 
0.1 U 
0.5 U 

5 U 
0.1 u 
0.9 
0.5 U 
25 U 

0.42 
2 

1.7 
5 U 
2 

- • • • - - - • 

Naph
thalene Q 

2.4 U 
10 U 

5L! 
0.1 U 
2.4 U 

1 U 
5 U 

0.1 u 
' 

13 
1 L, 
5 U 

0.1 u 
0.9 ! 

1 u 
5 U 

0.1 u 
12 i 
12 

9.8 
6.7 

2 
13 
12 

0.36 
0.5 U 

1 U 
S U 

0.1 U 
0.5 U 

1 U 
25 U 

0,1 U 
0.5 U 

1 0 
5 U 

0.1 U 

i 

Pyrene Q 

0 5 U 
2 U 

0.5 U 
0.83 

0.5 U 
0 2 U 
0.5 U 

0.32 

0.1 U 
0 2 U 
O.SU 

0.39 
0.6 
0 2 U 
0.5 U 

0-33 
0.5 
0 2 U 
0.5 U 

0.99 
0.1 U 
0 2 U 
0.5 U 

0.14 
0.1 U 
0 2 U 
0.5 U 
0.1 U 
3.6 
1.1 
12 

6.3 
0.1 U 
0 2 U 
O.SU 
0.1 U 

Acenaph
thylene Q 

4.8 U 
30 U 

5 U 
1.1 
4,8 U 

3 U 
5 U 

0,6 

1 U 
3 U 
5 U 

028 
1 U 
3 U 
5 U 

0.16 
1 U 
3 U 
5 U 

0,17 
1 U 
3 U 
5 U 

0.1 U 
1 U 
3 U 
5 U 

0.1 U 
1 U 
3 U 

25 U 
0.43 

1 U 
3 U 
5 U 

0.17 

Phenan
threne 0 

28 
2 U 
5 U 

23 
0.48 

0 2 U 
5 U 

0.94 

9.4 
0 2 U 

S U 
4 2 
1.4 
1.3 

5 U 
1.3 
2.7 
2 2 

5 U 
12 

0,05 U 
0 2 U 

5 U 
0.1 U 

0.05 U 
0 2 U 

5 U 
0.12 

1.4 
0 2 U 
25 U 
0.9 
13 
0 2 U 

5 U 
1.6 

Benzo(g,h,i) 
perylene Q 

0.5 U 
1 U 

0.1 U 
0.11 

0.5 U 
026 

0.1 U 
0.16 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.3 
0.1 U 

022 
0.34 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 u 

0.11 
0.12 
0,1 u 
0,1 u 
0,1 u 
0,1 u 
2,6 

0.38 
11 

6.4 
0.1 u 
0.1 U 
0.1 u 
0.1 U 

o 
O 
•D 
T3 
O 
73 
o o o o 
at 
ro 
ro 
o 

IA8310CM.XL$ 
Master 

Willbridge Fadlities 
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taWeSe 
Water Quality Analysis Results 

Polycycl ic Aromatic Hydrocaft>ons by SW8310 
ShdlrtSATX 

1 

Concentrat ion (ug/l) 
Sample 
Location 

Sample 
Date 

Benzo(a)-
pyrene Q 

General Grounttwater Monitoring 
MW-7 

MW-11 

MW-22 

MW-23 

MW-24 

MW-26 

MW-28 

MW-31 

MW-37 

Notes: 

Jan-95 
/Vpr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-9S 
Jan-95 
Apr-95 
Jul-95 

Oct-9S 
Jan-95 
Apr-95 
Jol-95 

Oct-95 
Jan-9S 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Ocf-95 
Jan-95 
Apr-95 
Jul-95 

Oct-9S 
Jan-95 
Apf-95 
Jul-95 

Ocf-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 

1.9 
2 

0.5 
2 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0,1 
0.6 
0.1 
O.S 
0,1 

U 
U 
U 
U 
U 

u 
u 
u 
u 
u 
u 

u 
u 
u 

ns 
ns 
5 

ns 
0.1 
0.1 
0.1 
0.1 
0 2 
2 

0.5 
10 
1 
1 

o ; i 
0.1 
0 2 
2 

0.1 
0 2 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 

U = Not Detected Above Metho 
ns = Not Sampled. 

0en2o(a)-
anthracene O 

1.0 
2 

0.5 
2 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.5 
0.1 
0.5 
0.1 

U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ns 
ns 
5 
ns 
0.1 
O l 
0,1 
0.1 
0 2 
2 

as 
10 
1 
1 

0.1 
0.1 
0 2 
2 

0,1 
0,1 

u 

u 
u 
u 
u 
u 
u 
u 
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COMMENTS 
SHELL/GATX Installed Phase 1 recovery system® 

MW-B and MW.24 

UNOCAL Installed Phase 1 recovery systems 
U-5AandB-41(auto-ballef) 

SHELL/QATX Installed Phase II recovery systems 
MW-7, MW-19, and MW-28 (removed Irom 
MW-6 and 24) 

CHEVRON Installed Phase 1 recovery systems 
B-24, CR-e, CR-7, and CR-10 (petro-belt) 

• 

UNOCAL removed produd Irom U-4 wilh a Vac-traclt 
UNOCAL • 2 day trial ol auto-baller on U-4 

SheiraATX bBfian operallng potro-bell in MW-24 

Shell/GATX petro-belt recovering water (22 gallons) 
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SITE RESPONSE SECTION 

PROJECT STATUS AND ISSUE REPORT 

REPORTING PERIOD: April - June X995 

PROJECT: Chevron - Willbridge Distribution Terminal 
5531 NW Doane AVE 
Portland 37210 

PROJECT MANAGER: Sheree Stewart 

BACKGROPND 

FACILITIES 

Chevron - Willbridge Distribution Terrain 
Receives and redistributes petroleum products; -receives, warehouses, and 
distributes tires, batteries, and automotive accessories Years of operation: 
1912 to present 

HAZARDOUS SUBSTANCES/WASTE TYPES 
petrolexim bytirocarbons weatiered gasoline products tank bottoros 

MANNER AND TIME OF RELEASE 
Past operating practices; spills, leaks to storm sewer, sludge burial; 13 spills 
between 6/73 and 9/84; ongoing seepage 10/28/91. 

CONTAMXHATION 
Past act;ivities (inland spills, tank bottoms burial practices, lealty petroleum 
transmission lines at main distribution tenninal) have allowed petroleum 
products to permeate fill sands and accumulate at top of shallow atjuifer. 
Actual source of groundwater contamination is obscure. Shell and Union Oil have 
tank farms adjoining this site and may have contributed. (City of Portland) 
facility fined five times by Coast Guard as a result of oil seeps at edge of 
Willamette River. Waste in form of weatherired gasoline products, tank bottoms, 
aad API separator product; leacihate from old sludge burial pits. (11/13/91 
RP/NWR) Petroleum seepage into Willamette River observed by DEQ staff 10/28/91. 

PATHWAY INTOEMATIOH 
Groundwater contamination, surfac:e water, potential soil contamination. 

ENVIRONMENTAL/HEALTH THREATS 
Seepage of contaminated grovmdwater into the Willamette River. 

STATUS OF REMEDIAL ACTION 
uEPT OF ENVIRGIv!fi^E?J%L GUAUT V 

RECEiVEO 

AUG 2 2 1995 

NORTHWEST REGION 

COPPOR00006226 



ECSI #1479) and is locate.' upgradient and cross gradient ... jm a number of 
private and public wells (18 municipal wells are within a 2-raile radius of the 
site). Alternate water supplies have been provided to residences with 
contaminated wells. Principal soxirce areas are beneath parking lot pavement and 
main plant. Therefore, direct contact to contaminated soil not significant 
concem. 

ENVIRONMENTAL/HEALTH THREATS 
"gfoundwacai: COhLaiuiudLluu w/TeB-andr-ether-<;hlor-inated—soXventS-
threatening/possibly in^acting private and public drinking water sources. 

STATUS OF REMEDIAL ACTION 

PROJECT STATUS SUMMT^Y 
-t4-/-l0/95 DAG/C»&)—T^±-j>rim t-fmnvr^^ ar̂t-Sr.n implementetj in 1992 (3 extraction wells 
and an air stripper installed for on-site extraction and treatment of 
contaminated groundwater) . FourtJi well added to extraction well- network in 
1994. Off-site trench installed during the summer of 1994 to capture portion of 
TGA plume not captured by on-site system. Final RI Report received March 10, 
1995. Draft FS Report received March 1, .1995. Finalization of FS and DEQ 
issuance of public notice of proposed final remedial action anticipated in 
June/July 1995. Final remedy should be selected by August. 
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Engineers 
Planners 

f»\'ftWJ//ff Economists 
flHHV Scientists 

Portland Office 

October 3 . 1 9 9 5 jjgpjQP ewiRONMENTAL QUALITY 
REC0VEO 

113595.U.CN 

oer 9 1995,* 

Ms. Jill Kieman, P.E. Mr\DT-t_i\A/ireT DCr^inisJ 
Oregon Department of Enviroamental Quality NORTHWEST R t G l U N 
Waste Management and Qeanup 
2020 S.W. 4th Avenue, Suite 400 
Portland, OR 97204 

Subject: WiUbridge RI/FS 
Quarterly Report for June through August 1995 

Dear Ms. Kieman: 

This letter presents the quarterly progress report for the remedial investigation/feasibility 
study (RI/FS) work being performed at the Chevron, Unocal, and GATX Willbridge facilities 
in Portland, Oregon. This report presents a summary ofthe foUowing: 

• Actions taken under the Consent Order from June to August 1995. 

• Sampling, test results, and any other data generated between June and August 
1995. 

• A description of problems experienced and the maimer in which they were 
resolved or are being addressed. 

• Action scheduled to be taken tmder the Consent Order fium September to 
NovembCT 1995. 

This progress report ftitfilk the requirement of Section 7F of Consent Order WMCSR-NWR-
94-06. 

Action Taken from June to August 1995 

The following work was performed from June to August 1995: 

Serving O e g o n etna Souttiwest Woshington frcyn t w o tocolions; 

Porttanei OtSce 625 N.E. M u l t n o m a t i , Soite 1300, Port lana, OB 97232-2146 503.235.5000 503.2352445 FAX 

Corvatlis ( M i c e 2 3 0 0 N W WtslnatBlvd. . CetrvotUs. OR 973303538 503.752.427! 503.752.0276 FAX 
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• Performed groundwater monitoring and seep and sheen observations at the 
Chevron, GATX, and Unocal facilities. 

• Continued to operate the Holbrook Slough cutoff trench at the Old Doane 
Avenue storm water outfall for groundwater and free product recovety. 

• Completed implementation of Phase I of the free product recovery program. 

• Recovered approximately 11 gallons of product from the Unocal, Chevron, and 
GATX facilities. 

Sampling, Test Results, and Data Generated from June 1995 to August 1995 

Interim action monitoring activities performed this quarter included water level and product 
thickness measurements and groundwater sampling from selected weUs, as described in 
Tables 3-la, 3-lb, and 3-lc of the Field Coordination Plan (FCP). 

Groundwater Flow 

Water level measurements performed in June, July, and August 1995 (Tables la to lc. Tables 
2a to 2c, and Tables 3a to 3c, respectively) were corrected for free product where present, 
and the July 1995 data were used to prepare a groundwater flow map (Figures 1 and la). 
Water levels beneath the site are influenced primarily by river stage fluctuations and aimual 
precipitation cycles. As a result of the controlled dam releases on the Columbia River 
system, the river stage remained at a faiily high level (between 7 to 8 feet) during June 
(measured on the river gauge at the Unocal dock). This is consistent with the data fhsm the 
last quarter of monitoring. However, in eariy July, the river stage quickly dropped to 
approximately 4 feet. As a result of this large river stage change, the groundwater elevations 
dropped approximately 0.8 to 1.2 feet beneath portions of the site during July and August. 

The direction of groundwater flow, inferred from the elevation contours, is generally toward 
the river, with a localized groundwater moimd in the GATX south tank farm, tfie 
Unocal/Chevron dock area, and an apparent elongated groundwater depression (trough) 
beneath N.W. Doane Avenue. The trough may be caused by groundwater drainage through 
the gravel backfill associated with the Doane Avenue storm drain. 

Product Thickness Measurements 

Free product thicknesses were raeasuu^ at selected wells on a monthly and quarterly basis 
(see Tables la to 3c). These data were compiled with apparent free product thickness data 
for 1994 and January, April, and July 1995 and are shown in Figmies 2 and 2a. The 
measurements generally show decreased levels of product in wells located in the dock area 
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and Doane Avenue-Front Street intersection. The decrease in the product thickness in 
several wells is probably associated with the initiation of Phase I of the product recovery 
program, and the continuous operation of the Holbrook Slough recovery trench (after the 
river stage fell below the elevation ofthe top ofthe trench). 

In the dock area, Wells B-1 and B-35, located along the Old Doane Avenue storm drain 
alignment, contained 0.02 and 0.21 feet of floating product, respectively (July 
measurements). Along the new Doane Avenue storm drain alignment. Wells B-38 and B-39 
contained 0.17 and 0.13 feet of floating product, respectively. Well B-41 (also in the storm 
drain alignment) was not measured in July because the auto-bailer was installed on the well. 
Well U-4, located at the intersection of Doane Avenue and Front Street, contained 4.17 feet 
of product. 

Water Quality 

Groundwater samples collected from selected locations in the monitoring well network were 
tested for benzene, toluene, ethylbenzene, and xylene (BTEX) (EPA SW8020) and 
polycyclic aromatic hydrocarbons (PAHs) (EPA SW8310), as described in Tables 3-la, 3-lb, 
and 3-lc of the FCP. Groundwater samples were not collected in July from WeUs B ^ , B-35, 
B-22, B-27, U-4, and U-5a at the Unocal site because of the presence of free product Test 
results are presented in Tables 4a to 4c, and 5a to 5c. The water quality monitoring results 
appear to be consistent with past data. 

P roduc t Recovery 

The Phase I product recovery program began in June 1995. The well locations included in 
the product recovery program and the corresponding product recovery equipment are 
described in Chapter 3 of the FCP. Approximately 11.17 gallons of free product were 
recovered during May, June, July, and August 1995. Additional product is being recovered 
by the Holbrook Slough recovery trench; however, product quantities are currently not 
available. Product recovery data for each site arc presented in Table 6. 

SheU/GATX Site 

Phase I Product Recovery. The product recovery canister in Well MW-6 was removed 
because product was no longer being recovered. The product recovery canister in Well MW-
24, which was not functioning properly because of the high viscosity of the product, was 
removed from the well. A petro-belt has been delivered to MW-24 and the electrical 
connection will be installed in September 1995. 
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Phase H Product Recovery. Product recovery canisters are currently present in Wells MW-
7, MW-19, and MW-28. 

Unocal Site 

Phase I Product Recovery. A product recovery canister was installed in Well U-5A in the 
last week of June 1995. The product in this well has a high viscosity. The canister recovered 
0.5 gallons of product during the first week; however, approximately one tenth of a gallon 
has been recovered in the subsequent weeks. In response to the low recovery rate, the 
hydrophobic filter was cleaned during the third week in August. 

The Phase I auto-bailer was installed and calibrated in Well B-41 during the second week in 
July. During this equipment trial period, no product was recovered because of malfunctions 
with the equipment and inefficient operation of the auto-bailer. In addition, during an 
attempt to install the auto-bailer in Well B-38, it was discovered that the machine could not 
ofjerate because of bends in the monitoring well casing. The auto-bailer also could not be 
used in Well B-40 because the explosion-proof power cord was not long enough. If the 
petro-belt technology being used at the other sites is found to be effective, it may be 
applicable to use a shared petro-belt for these two wells. 

Use of the auto-bailer in Well U-4 has been delayed by the lack of permission from the city 
to expand the current security fencing. During the third week of August, the product in Well 
U-4 was removed by using a Vac-truck, and the auto-bailer was temporarily moved to the 
well to test the equipment in a well with product. Power was supplied by a portable, 
generator. Approximately 2.2 gallons were recovered with the auto-bailer during a 2-day 
trial run period. 

Phase H Product Recovery. Phase II product recovery will begin following a review of the 
Phase I product recovery technologies (auto-biuleis and pefro-belts). During Phase II of the 
recovery program, a shared auto-baUer was scheduled to be used in Well B-27; however, 
because the well touches the edge of the sidewalk, it is not possible to LastaU a security 
enclosure around the well without blocking the sidewalk- A product recovery canister will be 
used for product recovery in this well. Installation of the product recovery canisters for 
Phase n will be coordinated for September to October 1995. 

Chevron Site 

Phase I Product Recovery. Product recovery canisters were installed in Wells B-24, CR-6, 
and CR-7 during the third week in July. A petro-belt was installed and operating by the first 
week in August in Well CR-10. 
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Phase U Product Recovery. Installation of the product recovery canister for Phase II will be 
coordinated for September to October 1995. 

Seep and Sheen Monitoring 

Weekly to biweekly visits were made to the site to document the location and extent of 
hydrocarbon seeps and sheens at the riverbank. Field observations were recorded on the 
seep/sheen form. Field observations are conducted around low tide, when possible. 

Sheens that are observed on the water surface are controlled with containment booms and the 
recovered product removed by adsorbent pads and skimming equipment The containment 
booms currently encompass the shoreline between the Qievron and Unocal docks, and fiom 
the south edge of the Unocal dock to the southem property line (beyond the new Doane 
Avenue storm sewer outfall). In addition to the boom located south of the Unocal dock, a 
second contaiimient boom located inside of the first boom is positioned around the new 
Doane Avenue outfall pipe. 

Weekly seep and sheen monitoring indicates that several site conditions, including the river 
stage and the recovery trench operation (tied to the river stage), control hydrocarbon seeps 
and the resulting sheens observed at the river's edge. 

High river stage can affect the production of sheens at the shoreline by hydraulically 
inhibiting product movement through seepage points into the river. Seep and sheen 
monitoring has shown that the quantity and size of sheens generally decrease as the river 
stage rises. 

Holbrook Recovery Trench ShoreUne. The river stage also controls operation of the 
Holbrook Slough recovery trench, located along the shoreline near the old Doane Avenue 
outfall location. The trench is shut off as the river stage rises above approximately 5 to 6 feet 
(measured by the river gauge staff on the Unocal dock). River stage levels this quarter 
ranged between 3.0 and 8.0 feet. During the begirming of the quarter, the river stage was 
high (7 to 8.0 feet). Because of high river levels, the tretich did not operate during June and 
eariy July. Moderate to light sheens were occasionally observed near the rock ramp located 
at the edge of die recovery trench during this period. As the river level stages dropped below 
5 feet in eariy July, the cutoff trench began operating. As a result ofthe trench operating, the 
quantity of sheens in this area decreased. 

Doane Avenue OutfaU. Sheens were observed within the containment boom sim-ounding the 
new Doane Avenue outfall during each of the site visits. These sheens are beUeved to be 
produced from product exiting the pipe outfall and by product seep discharge from the 
gravel backfill surroimding the pipe. 
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No seeps and sheens were observed north of the GATX or between the GATX and Chevron 
docks. 

Problems Exper ienced from J u n e to Augus t 1995 

Installation and operation of the auto-bailer for the Phase I product recovery program at the 
Unocal site was delayed for the following reasons: (1) the auto-bailer not functioning in 
Wells B-38 and B-41 for the reasons described earlier, (2) difficulties in permitting the 
security enclosure expansion around Well U-4; and (3) a lack of product in av^lable wells. 
It was also determined that product recovery in Well B-27 cannot be conducted with the 
auto-bailer and that a product recovery canister is the most appropriate product recovery 
method. 

Product thickness has also begun to accumulate in Well RES-New on the Unocal site. This 
well was not targeted for the product recovery in the draft Interim Action Plan. However, 
after the Phase I product recovery techniques have been evaluated, an appropriate method for 
product recovery in this well will be considered. 

Actions Scheduled f o r September through November 1995 

The following actions are scheduled for September through November 1995: 

• Continue the interim action monitoring program at the Chevron, GATX, and 
Unocal faciUties, as described in the Interim Action Plan and the FCP. 

• Continue operation of the Holbrook Slough cutoff french as an interim action. 

• Complete initiation of Phase II of the free product recovery program Begin 
collecting, reviewing, and evaluating Phase I product recovery data as outiined 
in the Interim Action Plan and the FCP. 

• Continue review of existing information and interim action monitoring data. 
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Please call at 503/235-5000 if you have any questions. 

Sincerely, 

CH2MHILL 

Ross D. Rieke. P.E. 
Project Manager 
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1 

D a t t j : Jun??5.t99S 
T l n i e H e g i 

F i e l d S t a f i 

W e l l 

N u m b e r 

Table l a 
Water Level Monitoring Data 

n : 0 8 0 0 T i m e E n d : j a S f i 

: P a t T imP lSL 

Measu r i ng 

P<3int E lev 

R e c o v e r y T r e n c t i W e l l N e t w o r k 

B-1 3 4 . 7 9 b 

B-2 35 .35 b 

i B-17 35 .59 b 

B-35 33 .58 a 

B-36 30.97 a 

R E S - N e w W e l l N e t w o r t t 

B-1 

e-4 
B-ir 
B - i e 

Q.22 

B-2S 

B-37 

B-40 

B-41 

R E S -

G e n e 

U-2 

U-3 

U-4 

U-5A 

U-5 

B-1 

B-4 

B-17 

B-18 

B-22 

! B-27 

1 B-35 

B-36 

I B-37 

; B-38 

B-39 

• B-40 

B-41 

RES-

3 4 . 7 9 b 

34 .79 b 

35 .59 b 

35 .79 b 

34 .67 b 

35 .83 b 

35 .24 a 

33 ,19 a 

34 .65 a 

N e w 

ral G r o u n t i w a t e r M o n l t o r i 

35 .02 a 

35 .25 a 

3 4 . 4 6 a 

33 .77 a 

33 .37 a 

3 4 . 7 9 b 

OW 

3 4 . 7 9 b 

3 5 . 5 9 b 

3 5 , 7 9 b 

3 4 . 6 7 b 

35.74 c 

3 3 . 5 8 a 

30 .97 a 

3 5 . 2 4 a 

3 4 , 7 5 a 

3 3 . 9 2 a 

33 .19 a 

34 .85 a 

36 .03 d 

N o t n : 

11 1 txitfinod <»li tra'cttu 

2 a fx Measuring poim el«v 

3 b = Measuring por t elmf 

4 c c Mo&surino point olev 

5 t) o Measunng poinl el«v 

C SilB Datum <:CtyolPD<1 

7 M c morrthly oo (ourth rai 

D e p t h to 

P roduc t 

17.75 

17.61 

16.45 

M 

M 

M 

17.75 

18.271 M 

19.09 M 

17.95 

19,11 

2 3 . 2 6 

M 

M 

™ 
13.89 

15 .96 

6 .97 

M 

M 

17 .50 

18 .27 

19,09 

17,91 | M 

16 ,45 

19 .30 

18,43 

17 .95 

M 

M 

19.11 

ie.26JM 

»tfata entiy totad 

OKU bum CHZM t 

alion hryn original 

ationadiustedbyC 

ation BdjuaacS -l.€ 

iattd benchmafic (t 

Miday. Q IT quaite 

U n o c a l 

Dep th to 

W a t e r 

1 8 5 3 

17 .48 

17 .61 

16 .68 

15 .24 

M 

M 

M 

M 

M 

1 8 . 2 3 

i g . 2 8 | M 

17.61 

1 9 . 5 6 

19 .36 

1 9 , 2 6 

19 .75 

18 .05 

19 .17 

24 .01 

1 5 5 2 

13 .90 

2 2 . 1 2 

8 . 4 2 

18 .23 

M 

M 

M 

M 

M 

M 

M 

Q 

Q 

M 

M 

Q 

1 9 2 8 

17 .61 

19 .56 

19 .36 

1 9 . 0 3 | M 

1 6 . 6 8 

15 ,24 

19 ,75 

2 0 . 4 6 

18 .52 

18 .06 

M 

M 

19 .17 

1 8 , 2 8 | M 

on . 

^i l irnWsurve/. 

P roduc t 

Th i ckness 

0.48 

0.00 

0,23 

0.48 

1,01 

0,00 

0.27 

0.11 

0.06 

0,75 

0.01 

6 ,16 

0.48 

1.01 

0 .00 

0.27 

1.12 

0 2 3 

1.16 

0.09 

0 .11 

0.06 

0.02 

PiDduct 

Ad jus ted 

Depth to 

W a l e r 

17,85 

17,61 

16.50 

17.85 

18.47 

17.61 

19.14 

17.97 

19.12 

23 ,41 

13.89 

17.19 

17.85 

18.47 

17.61 

19.14 

18.13 

16.50 

19.53 

18.45 

17.97 

19.12 

18.26 

won constnKllon log and oonntmed by CH2M Hill (laid 

>I2M Hill to (»i7imon «lle tiatum. 

a leet trom Reidel elevation to matth site datura • 

HeVii 35.696 ft) on wosl sklo oi CiMvron Tank #60 . 

V on louilh monday. 

Grcxjndwater 

B e v a t i o n 

16-94 

17.87 

17.98 

17.08 

15.73 

16.94 

16.32 

17.98 

16.23 

15.53 

16.57 

15.49 

15.22 

15.73 

15.17 

19.50 

21 .36 

17.27 

24 .95 

16,94 

16.32 

17.98 

16.23 

15.53 

17.61 

17,08 

15.73 

15.49 

15.22 

15,47 

15.22 

15,73 

17.77 

survey. 

• 
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Table l b 

Water Leve l Moni tor ing Data 

Chevron 

Date: g/19/95 
Time Begin 
Field StaH:J 

Well 
Number 

Recovery Tr 
B-7 
B-9 
B-16 
B-19 
B-21 
B-31 
B-32 
River Stage 

General Grc 

B-7 
B-9 
B-10 
B-11 
B-14 
B-16 
B-19 
B-20 
B-24 
B-26 
B-28 
B-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 
River Stage 

Tim 

Erik.Chaprnari*F 

Measuring 
Point Elev 

ench 
33.96 b 
33.95 b 
35,82 b 
34.71 b 
34,79 b 
33.86 d 
34.23 a 

e 

lundwater Sampli 

33-96 b 
33.95 b 
34.74 b 
34,95 b 
36,59 b 
35.82 b 
34,71 b 

33-4 b 
34.7 b 
35.3 b 

35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
36.57 a 
34.43 a 

e 

e End: 

{<3ndv Miller 

Depth to 
Product 

ng 

18.77 

15.96 

M 

M 

17.20 
16.39 

M 
M 

17.10 M 

10.16 
11.25 

6.30 
2.94 

M 

M 
M 

Depth to 
Water 

18.77 
16.59 
17.59 
16.70 
16.83 
16.74 
17.10 
6.50 

M 
M 
M 
M 
M 
M 
M 
M 

18-77 M 
16.59 
15.96 

17.59 
16.70 
17J20 
16.41 

17.10 

10.16 
1-1.40 

6.38 
2.94 
6.50 

M 
M 
Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 
Q 

Product 
Thickness 

0.00 

0.00 

0.00 
0.02 

0-00 

0.00 
0.15 

0.08 
0.00 

Product 
Ac^usted 
Depth to 
Wafer 

18.77 

15-96 

17.20 
16.39 

17.10 

10.16 
11.28 

6.32 
2-94 

Groundwater 
Elevatian 

15.19 
17.36 
18.23 
16.01 
17.96 
17.12 
17.13 
11.21 

15.19 
17.36 
18.78 

18.23 
16.01 
16.20 
18.31 

17.13 

25.45 
24.29 

29.25 
31.49 
11.21 

Notes: 

11 I outlined cell indicates data entry kx^atlotl 

2 a B Measuring poim eievation trom O t Z M HS field suivey 

Z b ' : Measuring poir4 elevation froni eriginsl well constnjctlon log and tsnlirmed by CHZÎ A Hill field survey 

4 c c Measuring point elevation adjustetl by CH2M KGH to common site datum. 

5 d e Maasuti f^ poim etevstion atfjustsd -1.63 teet from neidel elevsSon to 

matcti similar conelalitjns «nth B-19. B - 2 n and B-Zl 

6 Site Datum = City ot Portland bent:hmsrtt (elev = 3S-S96 tt) on west side t>( Chevron Tank #60 

7 VteSi not monitored; B-2. B-12, B-t3. B-33 8nd Cn-9 

B e - Rivor stage 16-00 equals elevation 20.71 

CHGW0695,XLS 
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Table l c 

Groundwater Moni tor ing 

Shell /GAT: 

Date: June 26.1995 

Time Beqin: 12:30 pm Time End: 4:30 pm 
Field Staff: Rhonda Moore 

Well Measuring Depth to Depth to 
Number Point Elev Product Water 

General Groundwater Monitortng 
MW-1 35.43 c 
MW-3 36.02 c 
MW-4 36.39 c 
MW-5 33.52 c 
MW-6 33.34 c 
MW-7 34.12 c 
MW-8 33.95 c 

4.64 
8.93 

M 
M 

MW-9 36.53 C 
MW-10 35.82 c 
MW-11 36.47 c 1 6.52 | M 
MW-12 35.95 C 
MW-13 37.89 c 
MW-14 36.28 c 
MW-16 34.93 c 
MW-18 33.76 c 
MW-19 33.39 C 
MW-20 34.76 C 
MW-21 34.33 C 
MW-22 35.65 c 
MW-23 36.06 c 
MW-24 35.15 c 
MW-28 34.39 C 
MW-29 35.77 c 

3.87 

4.34 
4.75 
6.50 
6.50 

M 

M 
M 
M 
M 

MW-31 37.55 c 1 7.26|M 
MW-32 37.01 c 
MW-33 39.34 c 

MW-34 39.67 c 
MW-36 34.88 c 
MW-37 34.86 c 

Notes: 
11 1 C3u11lned cell indit^t 
2 M = mt3nlhJy on tourth ttK 

3 c = Measuring pxsint devi 
4 Wells not monitoretl; MW 

es tlata entry 1 
intJay. Q^qu, 
ttion atijustetj 
-2, MWI 5, MV, 

ocati 
jrter 
ijyC 
'17. 

4.64 
9.32 

6.52 

4.48 

4.34 
4.75 
8.40 
6.59 

7.26 

on 

ly on lourth nx 
HZM Hill to t ^ 
MW25, MW27 

Requirements 

< 

Product 
Thickness 

Q 
Q 
Q 
Q 
M 0.00 
M 0.39 
Q 
Q 
Q 
M 0.00 
Q 
Q 
Q 
Q 
Q 
M 0.61 
Q 
Q 
M 0.00 
Q 0.00 
M 1.90 
M 0.09 
Q 
M 0.00 
Q 
Q 
Q 
Q 
Q 

>n<Iay 
Tunon ̂ e datuni. 

. MW30. MW35. MW3{ 

PrcKJuct 
Adjusted 
Depth to 
Water 

4.64 
9.01 

6.52 

3.99 

4.34 
4.75 
6.88 
6.52 

7.26 

t. MW39, MW40 

Groundwater 
Elevation 

28.70 
25.11 

29.95 

29.40 

31-31 
31.31 
28-27 
27.87 

30.29 

SGGW695.XLS 
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Date: July 24. m S 

Time BeglnijQpOO Time E n d : J 

Field Staff: PatTsmmer 

1 Well Meastiring 
Number Point Elev 

Recovery Trench Well Networic 
B-1 34.79 b 
B-2 35.35 b 
B-17 35.59 b 
B-35 33.58 a 
B-36 30.07 a 

RES-New Welt Network 
B-1 34.79 b 
B-< 34.79 b 
B-17 35.59 b 
B-te 35.79 b 
B-22 34.67 b 
B-25 35.83 b 
B-37 35.24 a 
B-«0 33.19 a 
B-41 34.85 a 
RES-New 

• General Groundwater Monitor! 
U-2 35.02 a 
U-3 35.25 a 
U-4 34,46 a 
U-SA 33.77 a 
U-6 33.37 a 
B-1 34.79 b 
B-< 34.79 b 
B-17 35.59 b 
B-18 35.79 b 
B-22 34.67 b 
B-27 35.74 C 
B-35 33.58 a 
B-36 30.97 a 
B-37 35J24 a 
B-38 34.75 a 
B-39 33.92 a 
B-40 33.19 a 
B-41 34.85 a 
RES - Old 36.03 d 

Notec 

l | 1 ot/Sined ceB indicat 

2 a c Measuring point elev 

3 b - Maawiing point elev 

4 c B Meanjting point elev 

5 d - Measuring point elev 

n G SHe Detum - City o( Pon 

1 7 M = m o r t h V o n t o u r t h n . 

j 8 NM=fiot measured 

Wate r Ll 

200 

Deptt i to 
Pn3duct 

17.98 

17.79 
16.65 

18.53 

19.35 

1 

eve 

M 

M 
M 

M 

M 

18,36 

23.45 

M 
M 

ng 

16-33 
9.86 

18.90 

18.11 

19.75 
18.73 

9S data entjy k 

vtion t iomCK 

ation trom orig 

alion adjusted 

«tion adjusted 

band benchnu 

onday. Q - i)u 

M 
M 

M 

M 
M 

M 

>cati 

m i 
mal 

-i,e 
ittt<< 

Bite 

able 2a 

il M o n i t o r i n g 

Jnoca l 

t lepthto 
Water 

18,00 

17.80 
16.86 
15.47 

18,64 

19.74 
19,63 

nm 
20.08 
18.37 

nm 
24.21 

15.75 
14.02 
2050 
10.23 
18.91 

19.25 

19.92 
18-86 

nm 
nm 

on 

HfflfieW survey 

waBconslnKt 

> l2MHBt0 0( 

13 leet Irom FU 

i lev-3S.S96l 

tyonfourtJirn 

M 
M 
M 
M 
M 

M 

M 
M 
M 
M 
M 
M 
M 

Q 
Q 
M 
M 
Q 

M 

M 
M 

M 

onic 

SnVTM 

idel 

t )on 

m l a 

Data 

Product 
Atljusted 

Product Deptti to Groondwater 
TTiickness Water Bevation 

0.02 17.98 16.81 

0.01 17.79 17.80 
0.21 16.69 16.89 

15.50 

0-02 17.98 16.81 
0.11 18.55 16.24 
0.01 17.79 17.80 

i a 0 5 
0,28 18,41 15.26 

15-16 
O.ot 18.36 14-83 

0.76 23.60 

19.27 
21.23 

4.17 17-16 17.30 
0.37 9.93 23.84 

14.46 
0.02 17.98 16.81 
0.11 18.55 16.24 
0.01 17.79 17.80 

16.05 
0 5 8 19-41 15.26 
1.14 18.34 17.40 
0.21 16.69 16.89 | 

15.50 1 
15.16 1 

0.17 19.78 14.97 
0.13 18.76 15.16 
0.01 18.36 14.83 
0.00 0.00 

ig and canTirined by CHZM Hin field survey 

[in site datum-

elevation to match Ete datum 

west side o( C^hevron T«nk*60 

y-
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Table 2b 

Water Level Mon i to r ing Data 

Chevron 

Date: 7ff4-?fy«J5 

Tims Begin: l?4Q-7«4 Time End:1355-7/25 
Floid Staff: Chris Chatburn & Tim Re« 

Well Measuring D^ th to Depttito 
Number Point Elev Product Water 

Recovery Trentrfi 
B-7 33.96 b 
B-9 33-95 b 
B-16 35.82 b 
B-19 . 34.71 b 
B-21 34.79 b 
B-31 33.86 d 
B-32 34J23 a 
Rwer Stage e 

General Groundiwater Sampling 

B-7 33.96 b 
B-9 33.95 b 
B-10 34.74 b 

19-74 

16.26] 

M 

M 
B-11 34,95 b 
B-14 36.59 b 
B-16 35.82 b 
B-19 34.71 b 
B-20 33.4 b 
B-24 34.7 b 
B-26 35.3 b 

17.95 
16-56 

M 
M 

B-28 35.25 b 
B-30 35.35 b 
B-32 34-23 a 17.59 M 
CR-3 34,32 a 
CR-4 34.93 a 
CR-6 35.61 a 
CR-7 35.57 a 
CR-8 33.14 a 
CR-10 35.57 a 
CR-11 34.43 a 
River Stage e 

Notes: 

1 Q outBned t»U indicat 

2 a = Maasuring point el« 

3 b t> Measuring point els 

4 c s Measunng point ele 

5 d = Measuring point ele 

matcti similBf conot 

6 SHo Datum = Oty of Po 

7 WeUs not monitored: B-

{j fl e ^R ivs rs tage te.OOei 

14.B6 
11.80 

9-22 
3,68 

es data entry ^ 

vatioii from O 

vatJon trtjm or 

vation adjustet 

vatitjn atJjtiStet 

alions with &-S 

rtland benchm 

2. B-12. B-13. 

:)uals elevatior 

M 

M 
M 

si:ati 

C M 

gina 

J by 

3 - 1 . 

S.B 

arfc 

B-K 

20. 

19,74 
17.45 
17.89 
17.09 
17.18 
16.89 
17,59 
4,50 

M 
M 
M 
M 
M 
M 
M 
M 

19.74 M 
17.45 
16.26 
16-08 
18,35 
17.89 
17.09 
18,14 
16.60 
16,69 
16-14 
15.96 
17.59 
15.25 

. 6.90 
14.87 
11-81 
8.22 
9,22 
3.68 
4,50 

on 

I-I3I lield surve 

well construo 

Ct42MHil l taC 

53 feet trom R 

-2CA and B-21 

elev = 35.996 

) and CR-9 

71 

M 
M 
Q 
Q 
O 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
Q 
M 
M 

o 

y 

ion i 

omiT 

9>det 

tl)Of 

Product 
Atljusled 

Product D^ th to 
Thickness Water 

O.OO 19.74 

O.CX) 16.26 

0.19 17.99 
0.04 16.57 

0,00 17.59 

0.01 14.86 
0.01 11-80 

0.00 9.22 
0-00 3.68 

og and continnod tiy CH2M l-BI field 

on site datum-

elevation to 

west side ot Chevron Tank #60 

Groundwater 
Elevation 

14.22 
16.50 
17.93 
17.62 
17.61 
16.97 
16.64 

9.21 

14.22 
16.50 
18.48 
18.67 
18.24 
17-93 
17.62 
15-41 
18.13 
18.61 
19.11 
19.39 
16-64 
19-07 
28.03 
20.75 
23-77 
24.92 
26.35 
30-75 

9.21 

survey 

CHGW0795-XLS 
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Table 2c 
Groundwater Monitoring 

Sheri/GAT: 

Date: Ju l y 24,1995 

T ime Beg in : 9:15 am T ime E n d : 5:20 p m 

Field Staff: Brett B rodersen & Doann Hami l ton 

Welt Measuring Depth to Depth to 
Number Point Elev Product Water 

General Groundwater Mon i t o r i ng 

MW-1 35.43 C 
MW-3 36.02 c 
MW-4 36.39 C 
MW-5 33.52 c 
MW-6 33.34 C 
MW-7 34.12 c 
MW-8 33.95 C 

5.15 
9.35 

M 
M 

MW-9 36.53 C 
MW-10 35.82 c 
MW-11 36.47 C 1 7.1 O | M 
MW-12 35.95 c 
MW-13 37.89 C 
MW-14 36.28 C 
MW-16 34.93 C 
MW-18 33.76 C 
MW-19 33.39 C 4-41 M 

MW-20 34.76 C 
MW-21 34.33 c 

j MW-22 35.65 C 
MW-23 36.06 c 

1 MW-24 35.15 C 
MW-28 34.39 C 
MW-29 35.77 c 

4.83 

5.07 
7.25 
6.94 

M 
M 
M 

M 

MW-31 37.55 c 1 7.74 iM 

MW-32 37.01 c 
MW-33 39.34 c 
MW-34 39.67 c 
MW-36 34.88 C 
MW-37 34.86 C 

Notes: 

{ 11 1 outlinett tsell indite 
2 M = monttily on tourth mc 

1 3 c = Measuring point cleve 
4 WeUs not monitored: MW 

es data entry 1 
mday. Q = qu 
ttion adjusted 1 
2.MW15, MW 

aczb 

irter 

j y C 

17, 

6.26 

8.63 
8.17 
7.12 
5.15 
9.50 
8.53 

10.85 
10.25 
7.10 
7.30 
6.29 
5.62 
5.78 
3.02 
4.42 

10.73 
2.21 
4.83 

5.07 
7.49 
6.94 

14.20 
7.74 

5.75 

20.68 
19.99 

15.88 

on 

iy on fourth mo 

H2M HID to COI 

MW25, MW27 

Re 
K 

Q 
Q 
Q 
Q 
M 
M 
Q 
Q 
Q 
M 
Q 
Q 
Q 
Q 
Q 
M 
Q 
Q 
M 
M 
M 
M 
Q 
M 
Q 
Q 
Q 
Q 
Q 

nday 

Timor 

. MW 

q u i r e m e n t s 

Product 
Thickness 

0.00 
0.15 

0.00 

0.01 

0.00 

0.24 
0.00 

0.00 

1 site datum. 
30, MW35. MW38 

: 

Product 
Adjusted 
Depth to 

Water 

5.15 
9.38 

7.10 

4.41 

. 4.83 

7,30 
6.94 

7.74 

MW39. MW40 

Groundwater 
Elevation 

29.17 
27.39 
28 22 
26.40 
28.19 
24.74 
25.42 
25.68 
25.57 
29.37 
28.65 
31.60 
30.66 
29.15 
30.74 
28.98 
24.03 
32.12 
30.82 
30.99 
27.85 
27.45 
21.57 
29.81 
31.26 
18.66 
19.68 

18.98 

SGGW795.XLS 
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Table 3a 

Water Level Monttoring Data 

Unocal 

Date: August 26.1995 

Time Begln:J3SJffi Time En&.JSSi 

Reld Staff: Pat Timmer 

Well 
Number 

Recovery Tre 
B-1 
B-2 
B-17 
B-35 
B-36 

RES-New W& 
B-1 
B ^ 
B-17 
B-18 
B-22 
B-25 
B-37 
B-40 
8-41 
RES - New 

General Grotj 
U-2 
U-3 
U-4 
U-SA 
U-5 
B-1 
B-4 
B-17 
B-18 
&-22 
B-27 
B-35 
B-36 
B-37 
B-38 
B-39 
B-40 
B ^ l 
RES - Old 

Measuring 
Point Elev 

nch Well Network 
34.79 b 
35-35 b 
35.59 b 
33.58 a 
30,97 a 

1 Nehwork 
34.79 b 
34.79 b 
35.59 b 
35.79 b 
34.67 b 
36.83 b 
35.24 a 
33.19 a 
34-85 a 

ndwater Monltorl 
35.02 a 
35.25 a 
34.46 a 
33.77 a 
33.37 a 
34.79 b 
34.79 b 
35.59 b 
35.79 b 
34.67 b 
35.74 c 
33-58 a 
30-97 a 
35-24 8 
34.75 a 
33.92 a 
33.19 a 
34.65 a 
36.03 d 

Depth 10 
Product 

18,32 
19.58 
18,78 
17,35 

M 

M 
M 

18.32 
18.621 M 
18.78 

18-50 M 

18,40 
18.55 
23-64 

M 
M 

ng 

1 7 ^ 3 
9-50 

19,13 

M 
M 

18.32 
18.62 
18.78 

18.50 
18.75|M 
17.35 

19.82 
18.95 
18-40 

35 
M 

18.55 
17.30 M 

Depth to 
Wafer 

16,34 
19.84 
18.79 
1752 
15.35 

M 
M 
M 
M 
M 

18-34 
18-63|M 
18.79 
19,43 
18.63 

NU 
20.10 
18,41 
19.25 
24.32 

15,65 
19,65 
20.95 

9.95 
19-25 
18.34 

M 
M 
M 
M 
M 
M 
M 

Q 
O 
M 
M 
Q 

18.63 
18.79 
19,43 
16.63 
19.25|M 
17.52 
15.35 
20.10 
20.53 
19.06 
18.41 

M 
M 

19.25 
17.55 M 

Prtiduct 
Thickness 

0.02 
0.26 
0.01 
0.17 

0.02 
0.01 
0,01 

0.13 

0.01 
0.70 
0.58 

3.72 
0.45 
0.12 
0.02 
0.01 
0.01 

0-13 
0.50 
0-17 

0.71 
0-11 
0.01 
0.70 
0,25 

Product 
Adjusted 
Depth to 
Water 

16.32 
19,63 
18.78 
17-38 

18,32 
18,62 
18.78 

18.53 

18.40 
18.69 
23.78 

17.97 
9.59 

19.15 
18,32 
18.62 
18.78 

18.53 
18.85 
17.38 

19,96 
18,97 
18,40 
18.69 
17.35 

Groundwater 
Bevation 

16.47 
15.72 
16.81 
16,20 
15.62 

16.47 
16,17 
16.81 
16.36 
16.14 

15.14 
14.79 
16.16 
14.80 

19-37 
15.60 
16,49 
24-18 
14.22 
16.47 
16,17 
16.61 
16.36 
16-14 
16-89 
16.20 
15,62 
15.14 
14.79 
14.95 
14,79 
16-16 
16,70 

11 J outlined c«(l indtaes aaie entiy location 

2 1 E Measuring point elevation Irom CH2M HiD field survey 

3 b c Mottsuiing point elevation froni original well construction tog antt conlirn>ed by CH2M HiU field surny 

4 c ' Measuring point elevstion adjusted by CHZM Hill to common site datum. 

5 d •= Measuring poinl elevation adjusted -1.63 feet from Reidel elevation fo matctt site datum 

S Site Datum = CHy ol Partland benchrrtartc (elev o 35.S96 tt) on west side ol ChevTOn Tank eSO 

7 M w mtinthly on fourth monday. Q c quarterty onfourtfi morxiay. 

UNGW0895.XLS 
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Table 3b 
Water Level Monitoring Data 

Chevron 

Date: 8/28/95 

Time Begin: 
ReldSla«:_ 

Well 
Nuinber 

Recovery Tr 
B-7 
B-9 
B-16 
B-19 
B-21 
B-31 
B-32 
River Stage 

General Gro 

B-7 
B-9 
B-10 
8-11 
B-14 
B-16 
B-19 
B-20 
B-24 
B-26 
6-28 
8-30 
B-32 
CR-3 
CR-4 
CR-6 
CR-7 
CR-8 
CR-10 
CR-11 
River Stage 

.10 :00 Til 
RSP 

Measuring 
Point Elev 

ench 
33.96 b 
33.95 b 
35.82 b 
34.71 b 
34.79 b 
33.86 d 
34.23 a 

e 

undwater Sampti 

33.96 b 
33.95 b 
34.74 b 
34.95 b 
36-59 b 
35.82 b 
34.71 b 

33.4 b 
34.7 b 
35.3 b 

35.25 b 
35.35 b 
34.23 a 
34.32 a 
34.93 a 
35.61 a 
35.57 a 
33.14 a 
35.57 a 
34.43 a 

e 

ne End: 14:( 

Depth to 
Product 

ng 

20.03 

16.26 

M 

M 

18.30 
16-81 

M 
M 

17.94 M 

14,51 
12.20 

10.15 
4.18 

M 

M 
M 

Deplhto 
Water 

20.03 
17.85 
8.10 

17.37 
17.43 
17.15 
17.94 

20.03 
17.85 
16.58 

8.10 
17.37 
18.67 
16.81 

17.94 

14.52 
12.20 

10.15 
4.18 

M 
1^ 
M 
M 
M 
M 
M 
M 

M 
M 
M 
Q 
Q 
O 
Q 
M 
M 
Q 
Q 
0 
M 
Q 
Q 
M 
M 
Q 
M 
M 
Q 

Product 
Thidaiess 

0.00 

0,32 

0.37 
0-00 

0.00 

0.01 
0.00 

0,00 
O.OO 

Product 
Adjusted 
Depth to 
Waler 

20,03 

16,32 

18.37 
16.81 

17.94 

14.51 
12.20 

10.15 
4.18 

Groundwater 
Elevation 

13.93 
16-10 
27.72 
17.34 
17.36 
16.71 
16.29 

13,93 
16.10 
16.42 

27-72 
1734 
15.03 
17-89 

16.29 

21.10 
23.37 

25.42 
30-25 

NaUas: 

11 ] outlined cell indicales data entry location 

2 a = Measuiing point elevalkm fnvn CH2M Kill field suivey 

3 b = Meastiring ptsnl alevHtion frtim original well construction log and coirtirmed by CTI2M Hill field sun«y 

4 c >= Measuiing ptxnl efevation adjusted by CKZM HiB to common site datum. 

5 d = Measunng point elevation atfjusted -1.63 le«t from Reidel elevaton to 

mateli stmBar correlations with B -19 ,6 -2n end D-Zt 

6 Sito Datum c City oS Portland benchmaric (otev = 35,996 ft) on nvest side o( Ctievmn Tank 1160 

7 Wells not rrtofiitotBd; B-2, B-12. B-13. B-33 and CR-9 

B e = Rrver stage 16,00 equals elevation 20.71 

CHGW0895,Xt-S 
WiUbridge Fadnties 

Portland, Oregon 9/8/95 
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Table 3c 

Groundwater Mon i to r ing 

Shell/GAT) 

Date: Auaust 28.1995 

Time Begin: 9:00 am Time End: 10:00 am 
Field Staff: Doann Hamilton 

Well Measuring Depth to Depth to 
Number Point Elev Prexluct Water 

Gei>eral Groundwrater Monitoring 
MW-1 35.43 c 
MW-3 36.02 c 
MW-4 36.39 c 
MW-5 33.52 c 
MW-6 33.34 c 
MW-7 34.12 c 
MW-8 33.95 c 

5.90 
9.79 

M 
M 

MW-9 36.53 c 
MW-10 35.82 c 
MW-11 36.47 c 8.00 M 
MW-12 35.95 c 
MW-13 37.89 C 
MW-14 36.28 c 
MW-16 34.93 c 
MW-18 33.76 c 
MW-19 33.39 c 
MW-20 34.76 c 
MW-21 34.33 c 

1 MW-22 35.65 C 
MW-23 36.06 c 
MW-24 35.15 c 
MW-28 34.39 c 
MW-29 35.77 c 
MW-31 37.55 c 

5.64 

5.35 
5.44 
8.42 
8.04 

8.41 

M 

M 
M 
M 
M 

M 
. MW-32 37.01 c 
MW-33 39.34 c 
MW-34 39.67 c 
MW-36 . 34.88 c 
MW-37 34.86 c 

Notes: 

1 otJtIined cell indicat 

2 M = montrty on tourth tnc 

3 c = Measuring point elev? 

4 Wells not monitoretl: MW 

es data entry h 

>ntJay- Q = q u . 

ttion adjusted 

2 . MWI 5, MW 

Dcati 

arter 

>yc 

17. 

5.90 
10.00 

8.00 

5.64 

5.35 
5.55 

10.00 
8.05 

8.41 

on 

ly on fourth mc 

H2MHilIfDCOI 

MW25. MW27 

Requirements 

Product 
Thickness 

Q 
Q 
Q 
Q 
M 0.00 
M 051 
Q 
Q 
Q 
M 0.00 
Q 
Q 
Q 
Q 
Q 
M 0.00 
Q 
Q 
M 0.00 
M 
M 1.58 
M 0.01 
Q 
M 0.00 
Q 
Q 
Q 
Q 
Q 

mttay 

Tvnon site datum. 

. MWOO, MW35. MW/38 

Product 
Adjusted 
Depth to 
Water 

5.90 
9-83 

8.00 

5.64 

5.35 

8.74 
8.04 

8.41 

. MW39, MW40 

Groundwater 
Elevation 

27.44 
24.29 

28.47 

27.75 

30.30 

26.42 
26.35 

29.14 

SGGW895-XLS 
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Table 43 

Water Quali ty Analys is Resul ts 
Aromat ic Volat i les by SW8020 

Unocal 

Sample 
Location 

Sampte 
Date 

CotKent ra t lon (ut;/q I 
Benzene Q I Toluene Q | Ettiylbenzene Q j Xylenes Q [ 

neeovMy Trent* Weil NetworK [ 

B-17 

B-3S 

B-36 

Jan-05 

Apr-95 
Jtrt-95 

Ota-95 
Jan-95 

Apr-95 
Jul-95 
Ocl-SS 
Jan-95 
Apr-95 
Jul-9S 

Ocl-95 

200 
590 
670 

F 

F 
F 

0,5 U 
0.5 U 

17 
17 
22 

F 

F 
F 

0.5 U 
0.5 U 

4.5 
7.7 
11 

F 

F 
F 

0-5 U 
0-S U 

26 

16 
20 

F 

F 
F 

0 5 U 
1 U 

RES-New Wefl Networtt | 

B-4 

B-37 

Res-New 

Jan-95 
Apr-95 
Jul-95 

Ot:f-95 
Jan-95 
Apr-9S 
Jul-95 

tD<a-9S 
Jan-95 
Apr-95 
Jiri-95 

Oct-95 

F 
F 
F 

0.5 U 
0,5 U 
0.5 U 

4 
F 
F 

F 
F 
F 

0.5 U 
OS U 
0.5 U 

0-6 
F 
F 

F 
F 
F 

0 5 U 
0,5 U 
0.5 U 

3.4 
F 
F 

F t 
F 1 
F 1 

0.5 U 

0.5 U 1 
1 u 1 

4.5 1 
F 
F 

General GrountiwBter Monlttiring | 
U-2 

\J<i 

U-4 

U-5A 

U-5 

B-18 

B-22 

B-2T 

Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apt-95 
Jul-95 

OcJ-95 
Jan-9S 
Apr-95 
Jul-95 
Ocl-95 

Jan-95 
Apr-95 
Jwl-95 

Oct-95 
Jan-9S 
Apr-9S 

Jul-95 
Oct-95 

Jan-95 
Apr-9S 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct 95 

3.8 
0.66 

2.6 

O.SU 
0.5 U 
0.5 U 

O.SU 
O S U 

F 

20 
28 

F 

15 
1.9 
Z 7 

0.5 U 
O.SU 
0,5 U 

F 
F 
F 

F 
F 
F 

0.5 U 
0.5 U 
0.5 U 

0.5 U 
0.5 U 
0.5 U 

0-5 U 
0-5 U 

F 

6.5 
7.8 

F 

2 
1.4 

1.2 

0-5 U 
0-5 U 

0-5 U 

F 
F 
F 

F 
F 
F 

4.9 
1.2 

0.62 

O S U 
0 5 U 
OS U 

0.5 U 
O S U 

F 

3-7 
5 

F 

0.S 
0.5 U 
0.5 U 

0 . S U 
O S U 
0.5 U 

F 
F 
F 

F 

F 
F 

2-9 
1.2 

4 

0.5 U 
0.5 U 

t U 

0.6 
O S U 

F 

7,2 
20 

F 

3 
1.7 
1.8 

O.G 
0.5 U 

1 U 

F 
F 
F 

F 
F 

F 1 

F- Sample was not obtained because of Ihe presence o l free (ikiataig) product. 

Ula to r 

lAeazotiu.xus 
vrmuiago FKXilies 

Pont ine. 0 « g a n 
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1 

Table 4b 
Water Ouality Analysis Results 
Aromatic Volatiles by SW8020 

Chevron 

Sample 
Location 

Sample 
Date 

Concentration (ug/l) 
Benzene 0 

Recovery Trench Well Network 
B-7 

B-9 

Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

0.5 U 
0.5 U 
0.5 U 

0.5 U 
0.5 U 
0.5 U 

General Grountiwater Monitoring 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-8 

CR-11 

Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Ocl-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Ocl-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

8.6 
11 

8-3 

12 
140 
140 

190 
140 
190 

10 
19 

1.7 

51 
28 
12 

0.5 U 
0.5 U 
0.5 U 

94 
110 
94 

Toluene Q 

0.5 U 
0.73 
0.57 

0.9 
0.88 

1 

2.9 
5.7 
3.6 

2.8 
8.2 
9.3 

15 
7.6 
21 

0.7 
0.86 
0.82 

7.6 
3-1 

2 

0.5 U 
0.5 U 
0.5 U 

3.9 
3.6 
4.4 

Ethylbenzene Q 

0.5 U 
0.5 U 
0.5 U 

O.SU 
03 U 
05 U 

0-7 
14 

4.3 

52 
2.6 
2.3 

78 
170 
91 

17 
48 
32 

3.1 
1-6 

0.71 

3.9 
0-5 U 
0.5 U 

24 
5.4 

3 

Xylenes Q 

0-5 U 
0.5 U 
0.5 U 

1.5 
1.3 

0.52 

5.2 
17 
11 

9-9 
6.3 
9.5 

46 
83 
55 

2 
7-8 
5.6 

17 
9.9 
4.5 

5.8 
0.5 U 
0.5 U 

3.4 
17 

9.1 

Notes 

Master 
IA8020CH.XLS 
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Sample 
LtDcation 

Sample 
Date 

Tabte 4c 
Water Qual i ty Analys is Resul ts 
Arotnat ic Votat i les by SW8020 

Shell/GATX 

Benzene Q 

General Grounttwater Monitoring 
MW-7 

MW-8 

MW-10 

MW-11 

MW-22 

MW-Z3 

h(IW-26 

MW-28 

MW-31 

MW-32 

MW-33 

MW-37 

No les : U = N 

Jan-95 
Apr-95 
Jul.95 
Oct-95 
Jan-95 
/iipr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apt-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
M-95 

Ocf-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 

Jul-95 
Oct-95 

Jan-95 
Apr-95 
Jul-95 
Ocl-95 

ot Detected Atx 

O.S U 
2-5 U 

1 U 

0.5 U 
0,96 
0.5 U 

1.7 
0.5 U 
0.5 U 

8900 
7400 
54O0 

2400 
2200 
2000 

72 
150 
99 

1.7 
8.7 
6.4 

0.9 
2.5 U 
7.6 

1.3 
9.3 
2.8 

0.5 U 
0.5 U 
0.5 U 

0.5 U 
0-5 U 

0.5 U 

0.5 U 
2.5 U 
140 

Concent ra t ion (ug/l) | 
Toluene O 

0.5 U 
2.5 U 
1 U 

0.5 U 
0.5 U 
0.5 U 

0,7 
0.5 U 
0.5 U 

4500 
4900 
2400 

eioo 
7100 
5800 

20 
38 
20 

0.5 U 
7.3 
10 

0-6 
2.5 U 
2.7 

1-6 

4.7 
1.3 

0.5 U 
0,5 U 
0,5 U 

0,5 U 
0-5 U 

0.5 U 

0-5 U 
2.5 U 
2.5 U 

ave Mettiod Detection Limit. 

Ettiyllsenzene Q 

IB 

2.5 
1 

0-5 
0.5 
0.5 

0-5 
0.5 
0.5 

U 

U 

U 
U 

u 

u 
u 
u 

2500 
2500 
2600 

4700 
4500 
4500 

210 
240 
240 

24 
13 
9.6 

8.5 
20 
Z 6 

1.2 
0,99 
0.64 

0.5 
0 5 
0.5 

0.5 

0.5 
0.5 

2.2 
2 5 
2.5 

u 
u 
u 

u 
u 
u 

u 
u 

Xylenes Q 

1 
30 
2,5 

1 

0-5 

0.5 
1-1 

u 
u 

u 
u 

1 

1-3 
0-5 u 

11000 
12000 
8000 

16000 
15000 
15000 

180 
140 
140 

33 
19 
12 

20 
15 
7.9 

3.8 
3.1 
1.4 

0.5 
0.5 

0.5 

0,5 
0.5 
0.5 

7.1 

2.5 
2-5 

u 
u 

u 
l ) _ 

u 
u 

General Groonchrater Monitoring 
IA8020SGJ(LS 

Winbridfle FacaHies 
Porttantj. Oregon WS/95 

COPPOR00006246 
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1 Table 5a 
Water Qtantj Analysis Results 

Polyi:yclic Aromatic Hydrot;artioits by SWB310 ' 
t^nocal 

H ConcentrBtkxi (ug/Q t 
1 Samplo 
K Locatioo 

Santple 
- Oate 

Befl20(a)-
pyrene Q 

Retxtvery Trench Well Networtt 
B-17 

f ^̂^ 

8-36 

Jan-95 
Apr-95 
Ju(-95 
CW-95 
Jan-95 
Apf-95 
Jul-95 

Oct-9S 
Jai>-95 
Apf-95 
Jul-95 
OC1-9S 

RES-New Wen Networic 
B-4 

f ^̂ ' 

Jai>95 
Apr-95 
Jut-95 
Oct-95 
Jan-9S 
Apr-95 
Ju)-95 
Oct-95 

0 5 U 
1 U 

0,1 U 

F 
F 
F 

0.1 u 
0.1 u 

F 
F 
F 

0-1 u 
0-1 u 
0.1 u 

i General Groundwater Monitoring 
1 U-Z 

1 "'̂  
U-4 

U-5A 

U-5 

B-18 

B-22 

B-27 

Jan-95 
Apf-95 
JUV95 
Oct-95 
Jan.95 
Apr-95 
Jijl-95 
Oct-95 
Jan-95 
Apr-SS 
Jirt-9S 

Oct-95 
JatvOS 
Apr-95 
Jut-^S 
Oct-95 
Jan-95 
Apr-95 
JirtflS 
Oct-95 
Jan-9S 
Apr-95 
Jul-95 
Oct-9S 
Jan-95 
Apr-95 
Jui-gs 
Oct-95 
Jan.95 
Apr-95 
Jul-95 

Oct-95 

0-1 0 
0.1 u 
0.1 u 

0,1 0 
1.6 
0,1 u 

1 u 
1 u 

F 

0.2 0 
I U 

F 

0-1 U 
0.1 u 
0.1 u 

0.5 U 
0.1 u 
0.1 u 

F 
F 
F 

F 
F 
F 

BenBKa}-
anttnacena O 

1.1 
1 U 

a i u 

F 
F 
F 

0.1 U 
o.t u 

F 
F 
F 

0-1 u 
0.1 u 
a i u 

0.1 u 
0.1 u 
0.1 u 

0.4 
1,1 
0,1 u 

1 u 
1 u 

F 

0 2 i3 
1 u 

F 

0,1 u 
0,1 u 
0.1 u 

0.5 U 
0.1 U 
O.IU 

F 
F 
F 

F 
F 
F 

Benaodj)-
ffixifanttieno 0 

0.5 U 
1 u 

0.1 U 

F 
F 
F 

0,1 U 
0.1 U 

F 
F 
F 

0.1 U 
0.1 u 
0.1 u 

0.1 u 
0.1 u 
0.1 U 

0.7 
1.4 
0.1 U 

1 U 
1 U 

F 

0.1 u . 
0-1 u 

F 

0.5 U 
0.1 u 
0.1 u 

0.5 U 
0.1 0 
0.1 u 

F 
F 
F 

F 
F 
F 

Bon2t3(ll)-
fluorantheite 0 

0.5 U 
1 U 

0.1 U 

F 
F 
F 

0.1 U 
0-1 u 

F 
F 
F 

0,1 0 
O.IU 
0.1 0 

0.1 U 
0-1 U 
0-1 U 

OJ 
0-71 
0-1 U 

2 U 
2 U 

F 

0.2 U 
I U 

F 

OSU 
0.1 u 
O.IU 

OSU 
0,1 u 
0-1 U 

F 
F 
F 

F 
F 
F 

Ctirysene Q 

0-SU 
I U 

0.1 U 

F 
F 
F 

0.1 U 
0,1 u 

F 
F 
F 

0-1 u 
0-1 0 
0-1 u 

0.1 u 
0.1 u 
0.1 u 

0-1 u 
1-1 
0-1 u 

2.3 
1 U 

F 

0.2 U 
1 U 

F 

0-1 U 
0,1 u 
0.1 u 

a s u 
0.1 u 
a i u 

F 
F 
F 

F 
F 
F 

D&>enzo(aJt)-
antluacene Q 

1U 
2U 

O.IU 

F 
F 
F 

02 V 
0,1 U 

F 
F 
F 

0-2 U 
0-2 U 
O.l U 

0.2 U 
0213 
0.1 U 

0,6 
a4 
a i u 

2U 
2U 

F 

0.4 U 
2 U 

F 

0.2 U 
0-2 U 
a i u 

l i i 
0.2 U 
a i u 

F 
F 
F 

F 
F 
F 

lneJent>-
pvtena Q 

OSV 
2 U 

a i u 

F 
F 
F 

0J2U 
0-1 U 

F 
F 
F 

0.1 U 
0 2 V 
0.1 U 

a i u 
0.23 
0.1 U 

0,7 
23 
0-1 u 

1 u 
2 U 

F 

0.2 U 
2 U 

F 

0.5 U 
0.2 U 
a i o 

OSO 
02 V 
o.t u 

F 
F 
F 

F 
F 
F 

Acenaptv 
itiene Q 

2 S V 
t o u 
5 U 

F 
F 
F 

1 U 
S U 

F 
F 
F 

OSV 
1 u 
5 U 

O.SU 
1 u 
5 U 

OSV 
2 U 
5 U 

7 
10 U 

F 

1-8 
10 U 

F 

0.5 U 
1 U 
S U 

2.SU 
1 u 
5 U 

F 
F 
F 

F 
F 
F 

Anthra
cene Q 

5 2 
2 V 
S U 

F 
F 

" F 

0 2 V 
5 U 

F 
F 
F 

0-05 U 
0 2 V 

SV 

0.05 U 
0-2 U 

5 U 

0.05 U 
0-4 U 

5 U 

S U 
10 U 

F 

0,S3 
2 U 

F 

0.16 
0.2 U 

5 U 

0,88 
0-2 U 

5 U 

F 
F 

F 

F 
F 
F 

FhMf-
antttene Q 

34 
SU 

0.1 U 

F 
F 
F 

0.5 U 
O.IU 

F 
F 
F 

0.1 U 
OSV 
at u 

0.1 
05 u 
a i u 

0.9 
1.8 
a i u 

72 
SU 

F 

2,7 
5 U 

F 

0.4 
0.5 U 
a i u 

7 
a s u 
a i u 

F 
F 
F 

F 
F 
F 

Ftuorene Q 

23 
11 
5 U 

F 
F 
F 

OSV 
S U 

F 
F 
F 

0.1 u 
OSV 

S U 

0.1 u 
OSV 

S U 

0.9 
1.8 

SU 

24 
6 U 

F 

e 
17 

F 

1 
1.6 

SU 

2 3 
2 
5 U 

F 
F 
F 

F 
F 
F 

Naptv 
thalene O 

56 
10 U 
S U 

F 
F 
F 

1 U 
S U 

F 
F 
F 

a s u 
1 u 
S U 

3-6 
ea 

5 U 

0.6 
2 2 

S V 

SU 
10 u 

F 

1.1 
10 U 

F 

2-5 
1 U 
S U 

2-5 U 
1 U 
5 U 

F 
F 
f 

F 
F 
F 

Pyiene Q 

0.5 U 
2 U 

0-SU 

F 
F 
f 

0.2 U 
a s u 

F 
F 
F 

0.2 
0.2 U 
0,5 U 

0.1 U 
0 2 V 
0,5 U 

0.8 
1.7 
0.5 U 

1 U 
2 U 

F 

0.5 
2 U 

F 

0.1 U 
0-2 U 
0.5 U 

O.SU 
0.2 U 
0.5 U 

F 
F 
F 

F 
F 
F 

Aeanaph-
fivleofl O 

S U 
SOU 
S U 

F 
F 
F 

3 U 
S U 

F 
F 
F 

1 U 
3 U 
SU 

1 U 
3 U 
SU 

t u 
6 U 
SU 

10 U 
30 U 

F 

2 U 
SOU 

F 

1 U 
3 U 
SU 

5 U 
3 U 
SU 

F 
F 
F 

F 
F 
F 

Ptte<«n-
ttirene O 

25 
13 
13 

F 
F 
F 

0 2 V 
5 U 

F 
F 
F 

a i 3 
0 2 V 

S U 

0.1 u 
1 u 
S U 

065 
0,99 

S U 

44 
2 U 

F 

2-6 
2 U 

F 

a i 3 
0-4 U 

S U 

3.6 
S U 
S U 

F 
F 
F 

F 
F 
F 

Be«tzD(g.h.i) [ 
perylene Q 

OSV 
I V 

0.1 U 

F 
F 
F 

at u 
0-1 u 

F 
F 
F 

0,1 u 
0.1 u 
0.1 u 

0.1 u 
I U 

0-1 u 

0.1 u 
1.4 
0.1 u 

1 u 1 
i u 

F i 

0-2 U 1 
1 U j 

F 1 

0.1 u 1 
0.1 u 
0.1 u 

0.5 U 
a i u 
0.1 u 

F 
F 1 
F t 

F 
F 
F 

F- SaiTiple was not ot>iained bccaiise of the presence of free (floating) protJuct 
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Sample 
Location 

Sample 
Date 

Benzo(a}-
pyrene Q 

Recovery TrentJi Wett Network 
B-7 

B-9 

General Grount 
B-10 

B-11 

B-14 

B-28 

B-30 

CR-e 

CR-11 

Jan-95 
Apr-95 
Jul-gs 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 

Iwater Monltori 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-95 
Jul-95 
Oct-95 
Jan-95 
Apr-9S 
Jul-9S 
Oct-95 
Jan-9S 
Apr-95 
Jul-95 
Ocl-95 
Jan-95 
Apr-95 
Jul-95 
Oct-9S 

0.7 
1 U 

0.1 U 

0.5 U 
0.1 U 
0.1 U 

ig 
0 2 
0.1 U 

0.11 

0.9 
0-11 
0.15 

0.1 U 
0.15 
0.1 U 

0.1 U 
0.1 u 
0.1 u 

0.1 u 
0.1 u 
0.1 u 

9 2 
0.32 

6.8 

0,1 U 
0.1 U 
0.1 U 

Benzo(a)-
anthracene Q 

0.5 
1 u 

0.1 u 

0.5 U 
0.1 U 
0.1 U 

0.1 
0.1 U 
0.1 U 

0-2 
0.1 u 
0.1 U 

0.3 
0.24 
0.16 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 U 

1.9 
0.18 

4.4 

0.1 U 
0.1 U 
0.1 U 

Ben2o(b>-
(luoranthene O 

0.5 U 
1 U 

0.1 U 

0.5 U 
0.16 

0.1 U 

0.1 
0.1 U 

0.26 

0.5 
0.14 
0.28 

0.1 U 
0.12 

0-1 U 

0.1 U 
0.1 U 

0.11 

0.1 U 
0.1 U 
0.1 U 

3.4 
0.19 

6.9 

0-1 U 
0,1 U 
0,1 U 

Benro{k)-
i fluoranthene Q 

0.5 U 
1 U 

0.1 U 

0.5 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 u 

0.3 
0.1 U 

0.11 

0.1 U 
0,1 u 
0,1 u 

0,1 u 
0,1 u 
0.1 u 

0.1 u 
0.1 u 
0.1 u 

1.9 
0.1 u 
3.2 

0.1 u 
0,1 u 
0,1 u 

Table 5b 
Water Quality Analysis Results 

Potycyclic Aromatic Hydrocarbons by SW8310 
Chevron 

Chrysetie Q 

1.2 
1 U 

0.1 U 

O.SU 
0.37 

0-1 u 

0.3 
0.1 u 
0.1 u 

0.3 
0,1 u 

0.24 

0.7 
0.2 

0.13 

0.1 U 
0,1 U 
0.1 U 

0.1 U 
0.1 U 
0.1 u 

2.2 
0.21 

5.7 

0.1 U 
0.1 U 
0.1 U 

Notes 

Concentration (ug/l) 
: OIbenzo{a,h}-

anthracene Q 

1 U 
2 U 

0.1 u 

1 U 
0.2 U 
0.1 u 

0.2 U 
0.2 U 
0,1 U 

0.2 U 
0.2 U 
0.1 U 

0.2 U 
0.2 U 
0.1 U 

0 2 U 
0 2 V 
0.1 U 

0 2 V 
0 2 V 
0,1 U 

0.4 
0 2 V 
0.5 U 

0 2 V 
0 2 V 
0.1 U 

Indeno-
pyrene Q 

O.SU 
2 U 

0.1 U 

0.5 U 
0.24 

0.1 U 

0 2 
0.2 U 
0.1 U 

0.5 
0 2 V 

025 

0.1 U 
0 2 V 
0.1 U 

0.1 U 
0 2 V 
0.1 U 

0.1 U 
0 2 V 
0.1 U 

5.3 
02A 

S2 

0-1 U 
0 2 V 
0.1 U 

Acenaph
tiiene 0 

3.4 
10 U 
5 U 

2.4 U 
1 U 
5 U 

1J2 
1 U 
S V 

O.SU 
1 U 
5 U 

0.6 
12 

5 U 

O.SU 
1 U 
S U 

O.SU 
1 U 
5 U 

O.SU 
1 U 

25 U 

0.6 
1 U 
S U 

Anthra
cene Q 

4.1 
2 U 
S U 

0.65 
0 2 V 

5 U 

2 
0.2 U 

5 U 

0.3 
0 2 U 

S U 

027 
0 2 V 

5 U 

0.05 U 
0.2 U 

S U 

0.05 U 
0 2 V 

S U 

0.41 
0 2 U 
25 U 

0,7 
0 2 U 

5 U 

Ruor
anthene Q 

S9 
S U 

0,1 U 

3.3 
0.5 U 
0.1 U 

IS 
O.S U 
0-1 U 

2.1 
0.5 U 
0.1 U 

2 2 
0.5 U 

0.74 

0.1 U 
0.5 U 
0-1 U 

0.1 U 
0-5 U 
0-1 U 

3 
0.73 

8-6 

0,6 
0,5 U 
0.1 U 

Ruorene Q 

23 
15 
17 

4-3 
8.1 
10 

7.6 
3.9 
5.1 

1,4 
1.8 

5 U 

2 
2.3 

S U 

0.1 U 
0.5 U 

5 U 

0.1 U 
0.5 U 

5 U 

0-9 
0.5 U 
25 U 

2 
1.7 

5 U 

Napii-
thalene Q 

2.4 U 
10 U 
SU 

2.4 U 
1 U 
5 U 

13 
1 U 
S U 

0.9 
I U 
S U 

12 
12 

9-8 

2 
13 
12 

O.SU 
1 U 
SU 

0-5 U 
1 U 

25 U" 

O.SU 
1 U 
S U 

Pyrene Q 

O.SU 
2 U 

0.5 U 

0.5 U 
0 2 U 
0.5 U 

0,1 U 
0 2 U 
O.SU 

0,6 
0 2 U 
0.5 U 

0,5 
0 2 U 
0,5 U 

0.1 U 
0 2 U 
0.5 U 

0.1 U 
0 2 U 
OS U 

3,8 
1,1 
12 

0,1 U 
0 2 U 
0.5 U 

Acenaph
thylene Q 

4.8 U 
SOU 

5 U 

4.8 U 
3 U 
5 U 

1 U 
3 U 
S U 

1 U 
3 U 
5 U 

1 U 
3 U 
5 U 

1 U 
3 U 
5 U 

1 U 
3 U 
5 U 

1 U 
3 U 

25 U 

1 U 
3 U 
5 U 

Phenan
threne Q 

28 
2 U 
S U 

0.48 
0 2 U 

5 U 

9.4 
0 2 U 

5 U 

1.4 
1.3 

5 U 

2.7 
2 2 

5 U 

0,05 U 
0 2 U 

S U 

0.05 U 
0 2 U 

5 U 

1.4 
0 2 U 
25 U 

1-3 
0 2 U 

S U 

Ben20(g,h,i) 
perylene Q 

O.S U 
1 U 

0.1 U 

0.5 U 
026 

0.1 U 

0.1 U 
0.1 U 
0.1 U 

0.3 
0.1 U 

0.22 

0.1 U 
0.1 U 
0.1 U 

0.1 U 
0.1 U 

0.11 

0.1 U 
0.1 U 
0.1 U 

2.6 
0.38 

11 

0.1 U 
0.1 U 
0.1 U 
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=^= !===== 

Sample 
Location 

Sample 
Date 

Benzo(a)-
pyrene a 

General Grountiwatef Monltoting 
MW-7 

MvV-11 

MW-22 

MW-23 

MW-24 

MW-26 

MW-28 

MW-31 

MW-37 

Noles: 

Jan-9S 
Apf-95 
Jul-95 

Oet-35 
Jan-9S 
Apr-95 
Jul-95 

Oct-95 
Jan-9S 
Apr-9S 
Jul-95 

Oct-95 
Jan-95 
Apr-9S 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 
Ot;f-95 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-95 
Apr-95 
Jul-95 

Oct-9S 
Jan-95 
Apr-95 
Jul-95 

Oct-95 
Jan-9S 
Apr-95 
Jul-95 

Oct-95 

1.9 
2 

0.5 

0.1 
0.1 
0.1 

0.1 
0-1 
0.1 

0-6 
0.1 
0.5 

u 
u 

u 
u 
u 

u 
u 
u 

u 
u 

ns 
ns 
5 

0.1 
0.1 
0.1 

0.2 
2 

0.5 

1 
1 

0.1 

0.2 
2 

0.1 

u 

u 
u 
u 

u 
U 

u 

u 
u 
u 

U 

u 

U = Not Delectetl Above Metho 
ns 1= Not Samplei l . 

Ben2o<a)-
anttuacene Q 

1.0 
2 

0.5 

0.1 
0,1 
0,1 

0.1 
0.1 
0.1 

0.5 
0.1 
0.5 

U 
U 

u 

u 
u 
u 

u 
u 
u 

u 
u 
u 

ns 
ns 
5 

0.1 
0.1 
0.1 

0 2 
2 

0.5 

1 
1 

0.1 

0.2 
2 

0.1 

d Detection L 

u 

u 
u 
u 

u 
u 
u 

U 

u 
,u 

u 
u 

jmi t 

Benzo(b)-
Iluoranthene O 

1,0 
2 

0,5 

0.1 
0.1 
0.1 

0.1 
0.1 
0,1 

0.5 
0-1 
0.5 

U 
U 
U 

U 

u 
u 

u 
u 
u 

U 
u 

ns 
ns 
5 

0.1 
0,1 
0.1 

0-2 
2 

0.5 

1 
1 

0.1 

0.1 
2 

0.1 

u 

U 

u 
u 

u 
u 
u 

u 
u 
u 

u 
u 
u 

Benzo(k)-
(luoranthene Q 

1.0 
2 

0-5 

0.1 
0.1 
0.1 

0.1 
0.1 
0.1 

0.5 
0,1 
O.S 

U 
U 
U 

U 

u 
U 

U 
U 
U 

U 
U 
U 
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Table 6 
Free Product Recovered 

Interim Action Plan 
wiilbridge Facilities 

Week Ending 

5/26/95 
6/2/95 
6/9/95 
6/16/95 
6/23/95 

6/30/95 
7/7/95 
7/14/95 

7/21/95 

7/28/95 
8/4/95 
8/11/95 
8/18/95 
8/25/95 
9/1/95 

Product Recovered 

PRODUCT REMOVED (gal 

Unocal 

— 
— 
— 
— 

0.50 
0.00 
0.00 

0.55 

0.00 
no 
nc 
3 

2.21 
nc 

6.26 

Chevron 

— 
— 
— 
— 

„ 

— 
— 

0.00 

0.04 
0.13 
0.03 

0.005 
0.40 
0.01 

Shell/GATX 

1.50 
0.41 
nc 

0.53 
0.25 

0.06 
0.00 
nc 

0.37 

0.00 
nc 
nc 

0.78 
nc 

0.50 

0.62 5.00 

Tolal Recovered 

Holbrook 
Recovery Trench 

off 
otf 
off 
off 
off 

off 
off 
7 

? 

7 
7 
7 
7 
7 
7 
7 

7 

11.88 

COMMENTS 
SHELUGATX Installed Phase t recovery systems 

MW-6 and MW-24 

UNOCAL Ir^talied Phase 1 recoveiy systems 
U-5A and B-41 (auto-bailer) 

SHEUiGATX installed Phase II recovery systems 
MW-7. MW-19, and MW-2e (removed from 
MW-6 and 24) 

CHEVRON Installed Phase 1 recovery systems 
B-24, CR-6, CR-7, and CR-10 (petro-belt) 

UNOCAL removed product from U-4 with a Vac-truck 
UNOCAL - 2 day trial of auto-bailer on U-4 

Symbols: 
— o no prcxtucl recovery sysiems Irwia/letJ. 
nc » product recovery systems not checked ihat week. 
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SITE RESPONSE SECTIOM 

PROJECT STATDS AND ISSUE REPORT 

REPORTING PERIOD: April - June 1995 

PROJECT: Shell Oil Co. - Williridge Plant 
saso NH St. Helens RD 
Portland 97210 

PROJECT MANAGER: Jill Kieman 

BACKGROOMD 

FACILITIES 

Shell Oil Co. Willbridge Plant 
Petroleum tanJc farm. Years of operation: since 1914 

HRZARDOaS SUBSTANCES/WASTE TYPES 
DDT, chlorinated solvents, petroleum tank bottoms, VOCa, lead 

MAKNER AND TIME OP RELEASE 
Spills/past practices/onsite disposal. Time of release: tInJcnown 

CONTAMINATION 
Releases through several 'spills' and past practice waste management. 

PATHWAY IHPORMATION 
They have an early warning groundwater detection system. S a t l contamination as 
well as possible sxirface St groundwater contamination. 

ENVIRONMENTAL/HEALTH THREATS 
Soil and groundwater contamination and possibly surface water contamination. 

STATUS OF REMEDIAL ACTION 

PROJECT STATUS SUMMARY 
Most Spills were cleaned up. (3/24/93 KAM/SRS) Further action recommended; high 
priority. Site has been referred to the Voluntary Cleanup Program. 

COPPOR00006256 



Exposure to contaminated = Jroil3. Site is vacant and fenced.' So exposure would 
occnar only to site trespassers. Impacts to groundwater are confirmed but are 
not above health based levels. Groundwater will be monitored as part of the 
remedial action for Units A & C. 

STATUS OF REMEDIAL ACTION 

PROJECT STATUS~StJHH7CEf5 ^ — ' 
(4/94 BPM/SRS) RI/FS & Remedial Action selected for Unit C. Phase I of the 
remedial action was completed during late summer 1994. The completion report 
was approved in Jan. 1995. Phase I involved the removal of the on site near 
surface soils that exceed the retndial action levels. Remedial action levels 
were established for lead, PCBs and PAHs. The Phase I action resulted in 3000 
crubic yards of soil removed from the site as hazardous waste and/or debris. 
Phase II will involve protective capping of the site that incoporates the . 
" fea Euge5'~from Kite deuelopment that function as a cap nn-ir T̂  . unit B wa.-; 
issued a no further action based oa a review of conditions at this parcel. Unit 
A. Unit A Record of Decision was signed by the DEQ Director in ;^ril, 1995. 
The remedy consists of removal of surface and near surface soils that exceed 
remedial action levels, and long-terra management of H2S gas. 

PROJECT ISSUE SUMMARY 
Long term issue is performance of the maintenace and monitoring plans that will 
be in place after Units A & C remedies are implemented. Shorter term issue 
relates to remedial action implementation. 

COPPOR00006257 



SITE RESPONSE SECTION 

PROJECT STATUS AND ISSUE REPORT 

REPORTING PERIOD: April - June 1995 

PROJECT: Unocal - Willbridge Terminal 
5528 NW Doane AVE 

• 'Portlana S/J:XU 

PROJECT MANAGER: Jill Kieman 

BACKGROUND 

FACILITIES 

Unocal - Willbridge Terminal 
Petroleum transfer terminal. Years of operation: 1920s to present 

HAZARDOUS SUBSTANCES/WASTE TYPES 
diesel, gasoline, heavy oils and constituents 

MANNER AND TIME OF RELEASE 
Past practices (spills). Time of release: un3cnown 

CONTAMINATION 
The US Coast Guard discovered oil seeping frcsm the shoreline on 1/28/82. The 
site is between Onion Oil and the Chevron Terminal. The site is on Union 
property but both Union and Chevron agreed to conduct groundwater contamination 
studies. The program was modified in 1986 and is continuing. (11/12/91 RP/NWR) 
There are currently 4 oil/water separators on site that treat wastewater from 
surface njnoff and groundwater treatment. However, they are designed to remove 
free product and not dissolved contamination. The extent of petroletim 
contamination of soil and groundwater, especially dissolved contamination has 
not been determined. At least 4 separate releases have been identified, based 
on worlc done by Reidel (diesel, gasoline, and heavy oil). Groundwater 
contamination continues to bypass the recovery systems as witnessed by ongoing 
seepage into the Willamette River (most recently on 10/28/91 by Andree PollocJc 
DEQ/NWR). While NPDES permits have been in compliance, they only address a 
portion of the site contamination. 

PATHWAY INFORMATION 
surface water, soil; recovery system and 4 oil/water separators for removal of 
free product from goundwater maintained by Reidel Environmental Services. 

ENVIRONMENTAL/HEALTH THREATS 
Seepage of contaminated groundwater into the Will2unette River. 
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levels. 

ENVIRONMENTAL/HEALTH THREATS 
Groundwater contamination confirmed; soil in need of further testing; property 
is adjacent to Johnson Creeic. 

STATDS OF REMEDIAL ACTION 

PROJECT STATUS SUMMARY 
Further soil analysis needfed; at present, it is uncertain if and how the soil is 
contaminated. (3/25/93 MK/SRS) Confirmed groundwater contamination; extent 
requires further investigation. (9/23/93 MK/SRS) Three copies of Interagency 
agreement sent for signature. (7/10/95 MDK/HW-SRS) RI/FS activities ongoing per 
DEQ-approved RI/FS wor)cplan. RI work has included installation of monitor wells 
downgradient of site, groundwater sainpling and monitoring, stream water and 
sediment sampling. FS work has included conduct of biotreatability study. 
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SITE RESPONSE SECTION 

PROJECT STATUS AND ISSUE REPORT 

REPORTING PERIOD: April - June 1995 

PROJECT: Willbridge Bulk Fuel Area 

Portland 

PROJECT MANAGER; Jill Kieman 

PROJECT TYPE: State Lead/PRP Funded 

BACKGROUND 

FACILITIES 

Willbridge Bulk Fuel Area 

HAZARDOUS StTOSTANCES/WASTE TYPES 
Petroleum hydrocarbons, benzene, toluene, ethlybenzene, xylene, F>olynuclear 
aromatic hydrocarbons (PAHs), heavy metals, DDT. 

MANNER AND TIME OF RELEASE 
Lea)c6 and spills from product tanks and pipelines. 

CONTAMINATION 
Remedial investigations have been conducted at the Shell Oil, Chevron, Etnd 
Unocal facilities since the 1970B. A fairly extensive network of wells provide 
groundwater contamination data on all three facilities. There is free product 
and dissolved-phase contamination from petroleum products beneath all three 
facilities. There are high levels of heavy metals in groundwater beneath the 
three facilities. In addition, there is groundwater contamination of DDT at the 
Shell Oil facility. 

PATHWAY IHPORMATION 
The Willamette River is adjacent to all three sites, which is in direct 
hydraulic connection with the contaminated groundwater. The river is used for 
fishing and recreational purposes. Seepage of contaminants in groundwater into 
the river is on-going. 

ENVIRONMENTAL/HEALTH THREATS 
Contaminant concentrations in groundwater may present current and future threats 
to human health and tbe environment due to discharge of groundwater in this area 
to the Willamette River. Volatile emissions from the free product in 
groundwater may present current and future threats to the health and safety of 
utility/service line workers. 

STATDS OF REMEDIAL ACTION 
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PROJECT STATUS SUMMARY 
Chevron, Shell, and Unocal signed a Consent Order with DEQ on March 30, 1994, 
for the conductance of a remedial investigation, feasibility study, and interim 
remedial measures. A Work Plan for Interim Actions was submitted in September 
1994 and approved by DEQ in June 1995. An Interim Action Design Plan was also 
submitted in April 1995 and approved by DEQ in June 1995. Interim actions were 
initiated in May 1995 to address free-product in groundwater and contaminant 
seepage into the Willamette River and include: (1) free-product removal from 
existing monitoring wells via recovery canisters, auto-bailers, and/or 
petro-belts; (2) continued operation of a subsurface cutoff trench; and (3) 
placement of containment booms around seepage areas in the Willamette River. As 
the focus of site efforts is on interim actions to control seepage of free 
product into the Willamette River, the schedule for submittal of an RI/FS Work 
Plan has been deferred until the latter part of 1995. 

PROJECT ISSUE SUMMARY 
No issues have been identified. 
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1.0 I^JTRODUCTION 

1.1 BACKGROUND 

Chevron Products Company (Chevron), Unocal Oil Company (Unocal) and Shell Oil Products 
Company (Shell) were required by the Oregon Department of Environmental Qaality (DEQ) 
to perform a Remedial Investigation (Rl) and Feasibility Study (FS) for the Willbridge Bulk 
Fuels Area (referred to hereafter as the "Willbridge Facility" or "the site") as part of Order on 
Consent (referred to is the "Consent Order" or "CO") WMCSR-NWR-94-06. The Consent 
Order was signed by DEQ and Chevron, Unocal and Shell (referred to hereafter as the 
"Responsible Parties" or "RPs") on April 6, 1994. 

When the CO was signed the Wiilbridge Facility was composed of the Chevron WUlbridge 
IJght Products Terminal, the Unocal Portiand Terminal and the Shell Willbridge Plant. 
Following signing ofthe Consent Order, control ofthe Shell Willbridge Plant was transferred 
to GATX Terminals Corporation (G.ATX) by sale agreement on November 23, 1994, with 
Shell retaining a portion of the environmental responsibility for the tenninal. 
On March I, 2(K)3, the GATX terminal was sold to Kinder Morgan Liquid Terminals LLC. 
(KMLl"). Control of the Unocal Portland Terminal was transferred to Tosco Refining 
Company (Tpsco) by sale agreement on March 31 , 1997,'with Tosco assuming remedial < 
responsibility forthe terminal and Unocal retaining'environmental liability. Subsequently, the i 
Tosco facility was purchased by Phillips Petiolcum Company on September 18, 2001. Phillips' 
Petroleum Company and Conoco Petroleum Company ' subsequently merged on-
September 1, 2002 forming ConocoPhillips, which is rraw responsible for the remediation oP 
the former Unocal terminal. 

Tlie Chevron terminal began petroleum-processing operations in 1911, distributing and 
blending a variety of refined petroleum products, including gasoline, diesel. Bunker C oil, stove 
oil, turbine oil, transmission fluid, and lubrication oils. The ConocoPhillips terminal began 
petroleum-processing operations in 1908 and manages a variety of petroleum products, 
induding gasoline, diesel, fuel oils .̂ nd lubrication oils. The KMLT terminal began petroleum-
processing operations in 1914, managing a range of petroleum products, including diesel, 
gasoline, fuel oils, motor oii, greases and lubrication oils. 

The RPs began evaluating potential hazards at the site in the early 1970's, when separate-phase 
petroleum hydrocarbons (SPH) were observed seeping from the site into the Willamette l^vcr. 
Unocal and Chevron conducted a comprehensive joint investigation of the waterfront area in 
response to renewed petroleum hydrocarbon seepage in 1982. The DEQ performed an initial 
site investigation at the Chevron terminal in 1984. DEQ performed a second site investigation 
in preparation of conducting a Preliminary Assessment (PA) in 1990. The DEQ notified 
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chevron and Unocal in 1992 ofthe DEQ's intent to perform a PA at the terminals. Chevron 
and Unocal performed and submitted PAs for their respective tej-minals in 1993. 

The Shell terminal was proposed by the U.S. Environmental Protection Agency (EPA) for 
inclusion into the National Priority List (NPL) as a Superfund Site in 1988. The EPA 
contracted with Ecology & Enviromnent (E&E) to perform a PA and Site Inspection (SI) in 
1988 and 1989, respectively. Based on the results ofthe PA and Sl, the site was not placed on 
the NPL, but was referred to DEQ. The DEQ requested that Shell pei-form a PA for the site in 
1992. Shell performed and submitted the PA in 1993. 

The DEQ and the RPs entered into CO negotiations in late 1993 and the final CO was signed 
on April 6, 1994. The CO required performance of a RI/FS, satisfying Oregon Administrative 
Rules (OAR) 340-122-180 and 340-122-080, tlie terms and srJicdules outlined in the Scope of 
Worl{ (SOW) attached to the CO. The RPs selected a common consultant and field 
consultants to liegin the RI process. Groundwaler monitoring and interim action (IA) planning 
began at the site in 1995, 

The initial Rl fieldwork was completed by .May 1999 and supplemental RI field work and 
various other Rl activities have been on-going to date. Groundwater sampling at the facihty 
continues lo be conducted on a semiannual basis with quarterly depth to water gauging events. 
[Tie results ofthe RI activities are discussed in this report. 

1.2 OBJECnVF5 OF R I 

Per OAR 340-122-080, the goal of this report is to present information collected during the RI 
fieldwork and determine the need for remedial action. This report includes the information 
needed to interpret subsurface conditions, evaluate the potential human health and ecological 
risk associated with these conditions, and to evaluate characteristics relevant to identifj'ing 
potential hot spots ol contamination. 

1.3 R E C q L A T O R Y FRAMEWORK 

• I he Consent Order and RI field activities were completed prior to the Portland Harbor being> 
listed as a Comprehensive Environmental Resource and Compensation Liability Act (CERCLA) 
cleanup site (Portland Harbor Superfimd Site) in December 2000. "iTie Portland Harbor is an 
approximate six-mile section of the lower Willamette River that includes the river section 
adjacent to the Willbridge Facility. The current management approach for the Portland Harbor 
delegates the United States Envii-onmental Protection .Agency (EPA) as the lead agency for all 
in-water assessment and remediation efforts and the DEQ as the lead agency for upland source 
controi measures. Consistent with other upland cleanup sites along the Portland Harbor; in-
water issues will be evaluated during future CERCLA activities associated with the Portland 
Harbor Superfund Site. For the purposes of tliis report and consistent with other sites on inland 
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waterways, the mean (or ordinary) high water maik is being used to delineate upland and in-
water portions of the Site. The combination of the RI/FS Report focusing on upland issues, a 
separate source control evaluation focusing on the riverfront, and tlie CERCLA activities 
focusing on in-watcr issues provides an effecttve structure to address the various aspects of 
environmental work at the '^Villbridge Terminals. 

The Preliminary Source Contro! Eraluation vvas prepared by KHM and submitted to DEQ on 
April 24, 2003. Oregon Administrative Rules (OAR) 340-122-040(2) states diat remedial 
actions must be adequate to achieve the standards for "protectiveness" and the standard 
acceptable risk levels as defined in OAR 340-122-1 IS. As presented in KHM's letter addressed 
to the DEQ dated February 2S, 2003, tlie source controi evaluation is intended to assess 
potential environmcntai impacts from upland c-ontaniination to aquatic receptors for the 
purpose of evaluating, designing and implementing source control measures. The source 
control evaluation is focused on groundwater dischaiges, SPH seeps, and overland transport 
such as stormwater discharges or bank erosion. The Preliminary Source Control Evaluation 
also provided a framework for the identification of potential data needs associated with the 
source control evaluation. 
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2.0 SITE DESCRIPTION 

2.1 SITE SETTING/PHYSIOGRAPHY 

ITie Willbridge Facility is .situated on the west bank of the Willame.ttc River, in Portland, 
Oregon and is comprised of the Chevron Wiilbridge Light Products Terminal at 
553! Northwest Doane Avenue, the ConocoPhillips Portland Terminal at 5528 Northwest 
Doane Avenue and the KMLT Willbridge Terminal at 5880 Northwest St. Helens Road. 
The site is located in Sections 18 and 19 of Range IE, Township IN, as well as Section 13 of 
Range IW, "Township IN. A site location map is presented as Figure I. A site plan is 
presented in Figure 2. 

2.1.1 PHYSIOGRAPHY 

The site is located in the Doane Lake Area. The area was once containing several small lakes, 
including Kittridge and Doane Lakes, as well as sloughs. Figure 3 shows the former location of 
these lakes and the Holbrook Slough that connected Kittridge l..akc to the Wiiiamette River. 
Much ofthe site is located on liistoric Kittridge Lake. These lakes and slouglis were filled with 
dredge materials from the Willamette River. The pre-fill topography is important to current 
groundwater migration pathways. In the area near the Willamette River, groundwater levels 
are afTcctcd by changes in the Willamette River stage. The Tualatin Mountains adjoin the 
Doane Lake area to the southwest. A portion of the Tualatin .Mountains has been designaled as 
a City of Portland park called Forest Park. Forest Park is the largest urban park in the country 
and has a significant area of wildlife habitat. The Tualatin Mountains reach heights of 1,100 feet 
above mean sea level arc dominated by second growth forest. Runoff from the Tualatin 
Mountains is the main source of recharge for site groundwater. Saltzman Creek collects water 
from the Tualatin Mountains and discharges to the Willamette River. Saltzman Creek crosses 
the KMLT Terminal in a concrete-lined channel. 

2.1.2 S I T E L o c A L n Y 

The locality ofthe fadlity is defined as " ...any point where a human or an ecological receptor 
contains or is reasonably likely to come into contact, with facility-related hazardous substances 
"Section 7.1 of this report provides the detailed description of how the locality of the 
Willbridge Facilities was determined. The locality ofthe facility is depicted on Figure 2 and is 
described as follows: 

• Along Front Avenue, east ofthe ConocoPhillips Terminal across from McCall Oil 
Company; 

The southern and eastern property boundary between the ConocoPhillips facihty and 
the Chevron Asphalt facUity; 
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• The CertainTeed Roofing facility across from KM LT; 

• Along the shoreline ofthe Willamette River. As per Consent Order WMCSR-NWR-
94-06 the site boimdaries extend into the river SO feet from the ordinary high water line 
of the river and 100 feet from ordinary high water line at the 60-inch storm sewer 
outfall and the confluence of Saltzman Creek and the Willamette River. 

2.2 CLLVIATOLOGY 

Portland is located in the floodplain of the Willamette River. Portland has a moderate marine 
climate. The January monthly mean temperature is 38.1 degrees Fahrenheit, while the July 
mean temperature is 67.1 degrees Fahrenheit. The average annual precipitation is 
approximately 38 inches, which is experienced predominantly between December and 
February. The one-year, 24-hour average rainfall for the area is 2.4 inches. The Portland area 
averages approximately seven inches of snowfall per year. 

Wind data are not readily available for this area of Portland. The closest weather station with 
pubhshed data is located at Portland International Airport. In the Portland vicinity, prevailing 
winds generally are from the north-northwest throughout the year. During the summer 
months, winds occasionaUy prevail from the east and south. 

2 3 DEMOGRAPHY AND LAND USE 

The population within '/j-mile ofthe site is estimated to be about 105 (4! residences multiplied 
by a per household average population of 2.56). The population wthin 4 miles of the site is 
estimated at 101,525. The nearest single-family residence is located approximately 700 feet 
from the site boundary. Forest Park, a park designated as a "primitive area", is located SOO feet 
west ofthe site, in the Tualatin Mountains. The park is approximately 7.5 miles long by two 
miles wide, the park trends southeast to northwest. 

2.3.1 ZONING 

The site is located in Portland's Northwest Industrial District (District). The District is 
generally zoned by the City of Portiand as heavy industrial (IH) with some seaions included in 
the river heavy industrial overlay (IHi). Figure 4 presents a zoning map ofthe immediate area 
around the site. Figure 5 presents the current land use ofthe adjacent properties. Per the City 
of Portland Zoning Code 33.140.030(F), the heavy industry zoning "... Provides areas where all 
lands of industries may locate including those not desirable in appearance. The development 
standards are the minimum necessary to assure safe, functional efficient and environmentally 
sound development." Furthermore, the region east of St. Helens Road is designated as an 
Industrial Sanctuary. City of Portland Policy 10.4(21) defines the industrial sanctuary 
classification as ".. .intended for areas where city policy is to reserve land for existing and future 
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industrial development. A full range of industrial uses are permitted and encouraged. Non-
industrial uses are limited to prevent land use conflicts and to preserve land for industry." 

The entire site is zoned IH with an "i" designation. River Industrial Grecnway Overlay (City of 
Portland, 1999). The ITi zoning allows a variety of industrial activities, including the current 
use ofthe site. The "i" designation is for river dependent or river related uses that "strengthen 
the economic vitality of Portland as a marine shipping and industrial harbor, while preserving 
and enhancing the riparian habitat and providing public access where practical" (Cily of 
Portiand, 1987). 

2 3 . 2 HISTORICAL AND CURRENT LAND USE AT THE SFTE 

While ownership has changed, the original three oil facilities (Union Oil, Standard Oil, and 
Shell Oil) included in this RI are still operational and have been in operation since the early 
1900s. Detailed descriptions of the current and historical operations conducted at the three 
facilities that make up the investigation site are included in Section 3.0. 

Based on reviews from available early maps and aerial photos taken in 1906, 1924, 1934 1 940, 
1956, 1975, and 1996, the general sequence of development at the Willbridge Facility is 
described below. 

1906 As observed in the map titled Portland and Seattle Railway Willamette River 
Bridge at Portland, (Figure 6), dated February 19" ,̂ 1906, the Northern Pacific 
Railway and Saint Helens Road were the onlv development in the immediate 
area before 1906. A rail bridge, as proposed in this figure, was constructed to 
the north of the site by Spokane Portland and Seattle Rail Company sometime 
during this period. Doane Lake and Kittridge Lake (where the Willbridge 
Facility is presently located) appear to have remained in a relatively natural state 
prior to 1906. 

1924-1934 In an aerial photograph dated 1924 (Figure 7), the Willbridge Facility is visible 
in the background wilh numerous above ground storage tanks (ASTs). Piers are 
visible on the waterfront with outbuildings on tlie Willamette River. 
The Spokane Ponland and SeattJe rail bridge is visible spanning iJie Willamette 
River. As observed in the aerial photograph dated 1934 (Figure 8), the 
Willbridge Facility is shown to have numerous .ASTs of various capacities, some 
warehouses, and four marine docks, which appear to have replaced the piers 
observed in Rgure 7. Standard Oil and Shell Oil companies are the most 
predominant facilities visible in Figure 8. 

The following historical narrative describes the chronological operations and land use by 
individual facility as observed from the aerial photographs dated 1940, 1956, 1975, and 1995. 
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U N I O N OIL COMPANY (CONOCOPHILLIPS) 

1940 Based on the aerial photograph dated 1940 (Figure 9), tjie Union Oil Company 
of California terminal had ten above-ground storage tanks (ASTs) present in 
Tank Yard # 1 , and no ASTs in Tank Yard # 2 . Tank Yard # 3 is not visible in 
this aerial photograph. One maintenance building is visible adjacent to Tank 
Yard # 3 - The dock yard is vacant except for one warehouse. Above-ground 
pipelines running to the dock are visible north of the tank yards along Doane 
Street, running below ground under Front Avenue, and surfacing again south of 
the dock yard warehouse. One large Union Oil marine dock is situated as the 
southernmost dock on the Willamette River waterfront along with tliree otlier 
Willbridge Terminal marine docks. 

1956 As observed from the aerial photograph dated 1956 (Figure 10), 17 ASTs are 
visible in Union Oil Company's Tank Yard # 1 , eleven ASTs visible in Tank 
Yard # 2 , and eight ASTs visible in 'Tank Yard # 3 . Approximately twenty-nine 
small ASTs are present in the lube cell west of Yard # ! . Two warehouses, two 
loading racks, and expansion to the maintenance building are visible. 
The above-ground pipelines are no longer visible norlh of the tank yards and 
south ofthe dock yard warehouse, surfacing just south ofthe Union Oil marine 
dock. It is assumed these pipelines were buried beneath the ground. The dock 
yard is still generally vacant. 

1975 Based on the aerial photograph dated 1975 (Figure 11), llie Union Oil Company 
removed 2 ASTs in Yard # 1 , added 1 AST in Yard # 2 , and added 20 ASTs to 
Yard # 3 . The lube cell warehouse was recimstructed. Eleven ASTs were 
added to the lube cells, and 2 ASTs were removed south ot the lube cell 
warehouse. Two truck-loading racks are present between Yard #1 and 
Yard # 3 . 

1996 In the most recent aerial photograph dated 1996 (Figure 12), the Union Oil 
Company removed another eight ASTs from Yard # 1, and removed the 
western-most trucA-loading rack nortii of Y'ard # 1. One outbuilding was added 
west of Yard # i . Yards # 2 and # 3 remained relatively unchanged. 
One outbuilding east of the dock yard warehouse was added, and one boat 
m o o r ^ c was added on the south side of the marine doirk. Booms are visible on 
the Willamette waterfront south ofthe Union Oil marine dock. 

STANDARD OIL COMPANY (CHEVRON) 

1940 As observed on Figure 9, the Standard Oil Company (Chevron) terminal had a 
total of approximately twelve AS'Ts in the .'Vlain Yard and twelve ASTs in the 
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loading rack is located between the North and South Y'ard. One AST and one 
outbuilding are present east of Front Avenue. Product pipelines surface east of 
Front Avenue to join the Shell Oil marine dock. Saltzman Creek appears 
channeled in concrete between the North and Soutli Yards, and visible in a 
natural channel east of Front Avenue to its confluence with the Willamette 
River. 

1975 Rased on the 1975 aerial photograph (Figure 11), the Shell Oil Company of 
California added approximately thirteen ASTs in the South Yard, seven ASTs in 
the North Yard, six ASTs in the lube cell. The lube cell warehouse, a building 
west of the NortJi Yard, and the loading rack west of the North Yard were 
expanded. One additional overhead pipeline was constructed joining the Norlh 
and South Yards. Saltzman Creek is overlain by a parking lot east of Front 
Avenue and appears to surface approximately 375 leet further east towards the 
Willamette River. 

1996 On the most recent aerial photograph dated 1996 (Figure !2), the Shell Oil 
Company of California removed nine .^STs from the South Yard, and two 
outbuildings between the North Yard and western-most loading racks along 
Front Avenue. An overhead pipeline between the lube warehouse and 
Chevron's Main Yard is present. A boat moorage is present north of the Shell 
Oil marine dock, The Saltzman Creek confluence joins the Willamette River 
further to the west. 

2.33 HISTORICAL AND CXIRRENT LAND USE IN THE VICINITY 

Current and historical land uses in the District have been summarized in a doaiment prepared 
by Woodward-Clyde (Woodward-Clyde, 1997). These uses include: 

• Manufactured gas production; 

• Coal tar pitch and wood treating chemicals storage; 

• Silicon chip production; 

• Battery recycling and secondary lead smelting; 

• Landfilling (foundry water); 

• Chemical production; 

• Liquified gas production; 

» Bulk oil storage; 

• Truck repair; 
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• Retail petroleum sales; 

• Steel warehousing, cutting, and distribution; and, 

• Railroad corridor. 

Not all of these uses have occurred within the 'locality of the facility". Areas to the west of the 

site are hydraulically upgradient and are not considered tc be part ofthe locality of the facility. 

The locality ofthe facility is discussed in Section 7 of this report. 

The site is surrounded by seven major industrial sites and eight commercial sites (Figure 13). 

A description ofthe current and historical surrounding land uses is presented below: 

GOULD INCORPORATED 

A secondary lead smelting facility was constructed on the current Gould property and 

commenced operations in 1949 under the ownership of .Morris P. Kirk and Sons (Kirk). 

Facility operations consisted of lead-acid battery recycling, lead smelting and refining, zinc 

alloying and casting, cable sweating (removal of lead sheathing from copper cable) and lead 

oxide production. Wastes (slag, matte, spent battery add and battery casings) were disposed 

on and near the Kirk property and adjacent properties including those now owned by 

Rhone-Poulenc and ESCO. Due to the threat posed to human health and the cnvironmcni by 

tlie ofT-site migration of lead, the Gould site was proposed for inclusion to the National 

Priorities List (NPL) in 1983. 

RHONE-POULENC FACILITY 

Rhone-Poulenc AG Company (RPAC) is located southeast of the Wacker Siltronics properly at 

the junction of NW St. Helens Road and the Burlington Northern Santa Fe Railroad line. 

The plant was known as Chipman Chemical/Rhodia Agricultural Division until 1978 when il 

was named after its parent company, Rhone-Poulenc. 

'The Chipman Chemical plant began operation in 1948 as a liquid formulation plant and 

insecticide distribution warehouse. In 1956, a 2,4-D herbicide production plant began 

operation at Chipman, and operated until 1982. During operation, the plant manufactured and 

packaged a variety of herbicides and insecticides, and most recendy produced only bromoxynil 

octanoate. The Rhone-Poulenc facility ceased operations in the fall of 1990. 

ESCO SITE 

The ESCO site contains a capped landfill, which was used for the disposal of clay-bonded sands, 

demolition debris, and sand bonded with foundry resins containing phenol-formaldehyde. 

Arc tiimacc dust containing chromium was disposed on-site between 1971 and 1975. Zircon 

sands with naturally occurring radioaaivity were also placed in the on-site landfill until 1976. 
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In 1957, ESCO began disposing foundry sand and slag into the east Doane Lake Remnant. 
Landiilt operations at the ESCO site continued to fill in the west Doane Lake Remnant until 
1979. 

ELF A T O C H E M CoRPORA'noN 

The Pennsylvania Salt Manufacturing Company (Pennwalt) first began operations at this 
location in 1949. The Pennwalt plant produced chlorine, caustic soda, sodium and potassium 
chlorate, hydrochloric acid and ammonia. The basic raw material used by the plant was salt, 
obtained from Baja Califoraia. 

Rve surface impoundments existed on tlie site during operation of the Pennwalt plant. 
These surface impoundments contain asbestos from old electrolytic cell casings, clilor-alkali 
production and waste from the sodium orthosilicate process. All surface impoundments on the 
Pennwalt site arc unlined and have no surface outlets. Elf Atochem purchased the site from the 
Pennwalt Company in 1990. 

TRANS INDUSTRIES M E T R O CENTRAL TRANSTEH STATION 

This transfer station site currently is owned and operated by Trans Industries/Metro and was 
formerly owned by American Steel. The facility collects refuse and garbage from the greater 
Poitiand area. The refuse is then separated and transferred to appropriate landfills throughout 
Oregon. 

CERTAINTEED ROOFING PRODUCTS 

The CertainTeed Roofing Products facilitj- is located at 6350 NW Front Avenue. CertainTeed 
(formerly GenStar/GS Roofing) Roofing is a manufacturer of residential and commercial 
building asphalt roofmg products. Asphalt shingles have been produced for approximately 
40 years at this present location. The facility is situated on approximately three acres which is 
partly ocaipied by three major buildings, including the plant, warehouse and office. 
Approximately SO percent ofthe facility land is developed, and the remaining portions are bare 
ground, paved ground, or asphalt storage. 

M C C A L L O I L / Q U A D R A CHEMICAL 

In the mid-1920s the Port of Portland purchased the property now occupied by McCall and 
Quadra Chemical, a subsidiary of .McCall Oil. In 1946, Pioneer Flintkote Company (Flintkote) 
purchased two parcels from the Port of Portland. Quadra Chemical and the McCall Asphalt 
plant currently occupy these two parcels. 

Flintkote manufactured asphalt roofing shingles and tiles on the property from 1947 to 1982. 
A factory, warehouse for roofing material, silos, boilers, aboveground and underground storage 
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tanks (ASTs and USTs) and retorts were present. By 1960, Douglas Oil Company (Douglas) 
occupied this address and operated an asphalt facility. 

During the early 1960s, the Port of Pordand used dredge spoils from the Willamette River 
channel to create new land along the Willamette River next to the Flintkote and Douglas Oil 
facilities. In the mid-1970s, McCall constructed the marine leiminal on the filled land. 
In 198S, McCall operated a lube oil distribution facihty on part of its asphalt plant site. 
The lube oil operations were discontinued in 1991. 

Current operations on the McCall site include the marine terminal and asphalt plant. 
The facility stores, blends and distributes petroleum products including asphalt, bunker fuel and 
diesel fuel. Bulk petroleum products are stored in AS'Ts at the marine terminal tank farm and 
at the asphalt plant. 

CHEVRON ASPHALT 

'The Chevron Asphalt facility consists of asphalt refining emulsions, manufacturing and asphalt 
blending. The facility occupies 38 acres. The facility layout includes 91 prodiir.l storage tanks 
with a containment capacity of 1,642,600 barrels, eight tank-truck ioathng racks and one tank 
car loading rack. Tlie facilily has a 15,000-bbl-per-day crude oil vacuum distillation unit, a 
continuous and batch air still refining process, an emulsions inanulacturing process, an asphalt 
blending process, a boiler plant and hot oil healing system, bulk storage and tank car, tank truck 
and pipeline shipping and receiving operations. Crude oil and charge stocks for the refining 
process are received by tanker shipments at the Chevron Willbridge Distribution Center dock. 
Compounding stocks and additives are received in bulk by tank cars or transport trucks. 
Asphalt vacuum gas oils, fuel oil and naphtha are received by barge and tanker over the 
Willbridge Distribution Center dock, in addition to tank car, pipeline and tank truck deliveries. 
The facility typically handles an average of approximately 200,000 barrels per month. 
The facility has been in continuous operation since 1947. 

2.3.4 REASONABLY LIKELY FUTURE LAND USE 

Given the nature of the facility (three bulk petroleum terminals with pipeline and marine 
access) and dteir location (within a major metropolitan area), the current zoning in the region 
(heavy industrial/heavy industrial wilh a rrver industrial overlay), the ciurcnt use of the facility 
(heavy industry) is also die reasonably likely future use in the locality ol the fadlity. 
As demonstrated by the sale of the Shell terminal to GATX and then subsequent sale of the 
GATX terminal to KMLT and the Unocal terminal to Tosco, Phillips Petroleum, and then 
ConocoPhiihps, the likely fiiture uses of the land space will probably continue to be bulk fuel 
handling and related activities. 1'his is supported by the results of DEQ's community survey 
(Woodward-Clyde, 1997). The resfionses to the survey suggest that there are no driving forces 
to change the existing land uses and zoning within the locality ofthe facility. 
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3.0 SOURCE DESCRIPTION 

The source areas addressed in the Rl include the Chevron Willbridge Light Products Terminal, 
the KMLT Willbridge Terminal, and tlie CotiocoPliiliips Pordand Terminal. These three 
facilities are referred to as the site in the following sections. All three fadlities have historical 
records of releases of petroleum and other products to the environment. 

The following sections describe the potential sources of environmental contaminants at each of 
the three facilities, the characteristics of the products released to the environment, and the 
characteristics ofthe compounds of concern in those products. 

3.1 SOURCE AREAS 

The aforementioned three terminals that make up the Willbridge Facility (site) have been 
operating at their present location since 1911, 1914, and 1908, respectively. The following 
sections describe the history of uses, waste treatment practices, product storage practices, and 
previously reported releases. The results of previous site environmental investigations at these 
areas are also summarized. 

3.1.1 CHEVRON WILLBRIDGE LIGHT PRODUCTS TERMINAL 

The Chevron terminal distributes and blends a variety of refined petroleum products, including 
gasoline, diesel. Bunker C oil, stove oil, turbine oil, transmission fluid and lubrication oils. 
"The Chevron terminal began petroleum-processing operations in 1911. Naphtha solvents were 
received, stored and distributed on-site until 1992. Waste oils generated from drum 
reconditioning activities were stored on-site, until the practice was discontinued in 1993. 
There is no record of chlorinated solvents or antifreeze being handled on-site. The terminal 
operates 179 tanks with an aggregate capacity of approximately 63 million gallons. 

Since 1992, tank bottom sludges have been sent to the Chevron Asphalt Plant (Asphalt) to be 
recycled through the asphalt production process. Sludges, which are not suitable for asphalt 
production, are stored in drums and subsequently incinerated off-site. During the mid 1970s to 
1992, tank bottom sludges were shipped to an off-site treatment terminal. Prior to the rnid-
1970s, sludges were disposed of according to industry standards, which might have included 
on-site disposal. 

3.1.1.1 Waste T r e a t m e n t Pract ices , Disposal Practices and Areas 

,\t the lerminal, waste can be subdivided into several categories that include in.line filters, tank 
bottom sludges, stormwater runoff, treated process water, drum reconditioning waste, as well 
as separator sediments and skimmings. 
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3.1.3 CONOCOPHILLIPS PORTLAND TERMINAL 

3.1.3.1 Ope ra t i ng Activit ies a n d Pract ices 

The ConocoPhillips terminal manages a variety of petroleum products, including gasoline, 
diesel, fuel oils and lubrication oils. Petroleum-handling operations at the ConocoPhillips 
terminal began in 1908, The terminal produced asphalt from 1968 to 1975. There is no 
record of chlorinated solvents being handled on-site. The terminal contains ! 19 storage tanks 
with an aggregate capadty of approximately 35 million gallons. 

Oil recovered from the terminal oil/water separators, tank cleaning operations, and other 
operational and maintenance related activities is either stored tcmporariJy tn on-site tankage or 
shipped ofr-site for recycling or disposal. Recovered oils, also known as slop oils, primarily 
consist of oil skimmed from the process separator and, to a lessor extent, the storm water 
separators or recovered from tank cleaning and other maintenance activities. Slop oil stored 
on-site is either blended into marine or industrial fuel oils handled at the terminal or .sold to an 
outside vendor for fuel blending. Sludges/tank bottoms are drummed or removed by vacuum 
truck and transported to an approved recycling or disposal fadlity. Prior to the mid-1960s, 
sludges/tank bottoms were disposed according to industry standards, which may have included 
on-site disposal. The oil/water separator systems at the sile have been in place since 1930. 

3.1.3.2 Waste T rea tmen t Pract ices , Disposal Practices and Areas 

At the ConocoPhiihps terminal waste can be subdivided into several categories that include in
line filters, tank bottom sludges, stormwater runoff, treated process water, slop oils and 
separator sediments. 

In line fdters are drained and deposited in a dumpster for off-site disposal. If the filters are 
considered hazardous, they are disposed of at tlie Chera-Waste fadlity in .Arlington, Oregon. 

Slop oil, which meet flash and spedfic gravity specifications, is sold lo an outside vendor for use 
in intermediate produas or blended into marine or industrial fuel oils handled at the fadlity. 
These are generally stored in Tank 36. Slop oil, which does not meet specifications, are stored 
in Tank 4223 and later disposed of or recycled at licensed off-site hazardous waste fadlities. 
In total, approximately 2,000 gallons of slop oil are produced annually. 

Storm water runoff is sent through three gravity flow oil/water separators known as # 0 0 1 , 
#002 and #004. Recovered oils from #001 and #002 are skimmed off and sent to Tank 36 
for fuel oil blending or sale to an outside vendor. Recovered oils from #004 are oflen 
considered hazardous due to the tanks in the associated tank farm containing primarily gasoline 
and sent to Tank 4223 pending off-site recycling or disposal. "Clean" water from the storm 
water separators is discharged to the Willamette River via the municipal storm sewer system-
Process water is directed to separator #003 . Ellluent from the gravity led oil/waler separator 

K H M Enviicnmental Maaagemeni, Inc. c I 

COPPOR00006285 



is pumped through a hydrocleaner for further treatment. The hydrodeaner effluent water i.s 
discharged to the City of Portland sanitary sewer system for fmal treatment at the POTW. 

3.1.3.3 Raw Mater ia l a n d Finished P r o d u c t Storage Areas 

There are six tank yards at the ConocoPhilLps terminal. The different tank yards generally 
store different products which are as follows: 1) primarily diesel and industrial fuel oils, 
2) primarily gasoline, 3) primarily industrial fuel oils and lube products, 4) strictly lube 
products, and 5) primarily lube product additives. The main terminal warehouse is used for 
storage of packaged lube products for distribution as well as blending of bulk lube products. 

I'here are several truck racks and product transfer areas located at the terminal. The main 
truck rack is used for gasoline and diesel (light products) loading and is situated at the front of 
the terminal along Doane Avenue. A light products and ethanol truck unloading station is also 
located along Doane Avenue easl ofthe maintenance building. The lube oil truck loading rack 
is located just south of tank yard # I vvith llie industrial fuel oil rack located just south of the 
lube oil rack. The industrial fuel oil truck unloading area is situated just north of tank yard # 3 
and the iube additive unloading area is located just east of lank yard # 6 . Ihe rail f:ar 
loading/unloading racks are located just to the west of tank yard # 6 . IJght products, lube oil, 
and industrial fuel oils are transferred between the dock and terminal through an 
interconnecting pipeline network. 

3.1.3.4Time a n d Volume of Kno-wn Releases 

Spill data for the ConocoPhillips terminal dates back to January 1979. Documented spills 
number 38 at the ConocoPhiihps tenninal. Reported spills range in volume from 11,700 to 
one gallon. The volume of known spills totals approximately 35,421 gallons. Documented 
spills are summarized in Table 2-6. 

3.1.3.5Previous Invest igat ions 

Followiiw a January 1982 release, 13 groundwater monitoring wells and one groundwater 
extraction well were installed to investigate the subsurface soils and groundwaler around the 
dock area. These investigations concluded that the backfill around the Doane Avenue sewer 
alignment were a conduit for petroleum hydrocarbon migration. Beginning in 1984, Riedel 
installed 8 monitoring wells and two extraction wells and researched additional information 
regarding the physiogeographic history ofthe area. In 1988, a day barrier was constructed by 
Riedel to aid in SPH recovery around the Doane Avenue storm drain. 

In March 1993, Delta performed groundwater monitoring and analyzed samples from 10 out of 

27 wells for BTEX. 
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In June 1993, Secor prepared a PA for the site. The PA was designed to investigate current and 
former chemical and waste handling practices and to evaluate potential exposure pathways. 

In August 1997, five USTs were decommissioned at the terminal. Three ofthe USTs were 
excavated and removed from the ground. The remaining two USTs were decommissicned in 
place by filling with an inert substance. The three USTs that ivcrc excavated and removed 
included one SSO-gallon diesel UST, one 550-gallon gasoline UST and one 1,000-gallon diesel 
UST. The two SSO-gallon tanks were located in the same tank pit positioned end to end. 
Three soil samples were collected from this tank pit, one soil sample from each end and one soil 
sample fi-om between the tanks. Each ofthe three soil samples contained detectable levels of 
petroleum hydrocarbons. Sample 1, collected from the end ofthe tank where the gasoline fill 
pipe was located, contained only gasoline range hydrocarbons at a concentration of 
4.1 30 mg/kg. Sample 2 was collected from between the two tanks and contained a gasoline 
concentration of 2,520 mg/kg and TPH (diesel and oii range hydrocarbons) by USEPA Method 
•TPH-418.1 was detected at a concentration of 10,600 mg/kg. Sample 3, taken from beneath 
the diesel tank fill pipe also had detectable levels of gasoline range hydrocarbons of 655 mg/kg 
and TPH by USFPA Method TPH-418.1 at a concentration of 3,730 mg/kg. The i ,(X)0-gallon 
diesel UST that was excavated and removed was located in a separate tank pit. Soil samples 
were collected from below each end of this lank. Both samples were analyzed by Oregon 
Method TPH-HCID for hydrocarbon identification. Neither sample had detectable IcvcLs by 
this method. 

The two tanks that were abandoned in place were a 500-gaIlon diesel additive UST and a 
600-gallon used oii UST. Soil samples were collected from beneath these tanks by drilling 
holes in the bottom of each tank and boring 12 to 24 inches below the USTs. Each ofthe four 
soil samples collected had detectable levels of petroleum hydrocarbons by Oregon Method 
TPH-HCID. Detectable gasoline concentrations ranged from 48 mg/kg to 2,500 mg/kg. TPH 
by USEPA Method TPH-418,1 was detected at concentraiions ranging from 1,080 mg/kg to 
16,300 mg/kg. Two samples were analyzed for cadmium, chromium and lead using toxic 
characteristic leaching procedure (TCLP). The ordy metal deteaed was cadmiuin, it was 
detected in each sample. In addition, one simple was analyzed for volatile organic compounds 
(VOCs) by USEP.A Method 8240. The only compounds delected were clhytbcn7.cne (72 ppb), 
styrene (25,755 ppb) and total xylenes (127 ppb). 

3 . 2 C H A R A C I ERISTICS A N D BEHAVIOR OF CONTAMINANTS OF 

POTENTIAL CONCERN 

'I'he primary products used at the fadlities and potentially released to the environment include: 

• Gasoline; 

• Diesel Fuel (including heating oil); 
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• Bunker C oil (including industrial/marine fiiel oils); 

• Jet Fuel (including kerosene); 

• Lube Oil; 

• Pesticides; and, 

• Solvents. 

The general chararteristics nf the.se products and their behavior in the environment are 
discussed below. 

Gasoline — Gasoline is produced from die light distillates during petroleum fractionation. 

The major coiiiponenls are primarily parrafins, olefins, naphthcncs, and aromatics. It is 

relatively Insoluble in water, has a low boiling point (39°C), a specific gravity of approximately 

0.75, and volatifizes easily at ambient temperatures. The common COIs in gasoline arc the 

aromatic compounds (benzene, toluene, ethylbenzene, and xylenes). Some gasoline 

formulated prior to approximately 1995 included tetraethyl-lcad as an additive. Other gasoline 

additives have included up to 10 percent ethanol and possibly methyl-iert-butyl ether (MTBE). 

Diesel — Diesel fuel and heating oil are produced from the middle distillates in petroleum 

fractionation. Various grades are available depending on engine requirements or use, with most 

being synonymous with fuel oil no. 2 (diesel) or fuel oil no.l (heating oil). The major 

components are predominandy aliphatic, olefinic, cycloparaffinic, and aromatic hydrocarbons. 

These fuels are generally yellow, slightly viscous liquids, relatively insoluble in water. Diesel 

has a boiling point range of 177-400°C, and a specific gravity of approximately 0.85. 

Banker C oil - Bunker C oil and industrial/marine fuel oils are produced from the rejjidual 

distillate in the petroleum fractionation process. These oils arc highly viscous, dark liquid 

practically insoluble in water, with a flash point between 54 and 66°C and a spedfic gravity 

slightly le.ss than 1. The toxic effects of these oil range petroleum hydrocarbons may be similar 

to that of diesel except to a lesser degree since it doesn't volatilize as readily. 

J e t Fvel - Jet Fuel comes in a variety of grade designations. The jet fuels are composed of 
hydrocarbons from the middle distillate fraction in the kerosene range, with some components 
from the hght distillates. Jet-A is a narrow cut kerosene product. This is a standard 
conimerdal and general aviation grade available in the United States. It usually contains no 
additives with the exception of anti-icing chemicals. It is a mixture of petroleum hydrocarbons, 
primarily paraffins viith 10 to 16 carbon atoms per molecule. Kerosene is the bcsl choice to 
compare widi Jet-A, since they are very similar chemically. Kerosene is relatively insoluble, 
with a boiling point range of 17S-32S°C, and a specific gravity ranging from approximately 
0.775 to 0.840. 

KHM EnriroitmcnUil Moncgement, ln£. 24 

COPPOR00006288 

http://the.se


Lube oil - lubricating oils are manufactured from the medium lube distillate and include several 

fractional categories. The lubricating oils indude motor and aviation oils, tractor oil, turbine 

oils, and specially prepared insulating and hydraulic oils. The lube oils are composed of 

aliphatic, olefinic, naphthenic, and aromatic hydrocarbons, as weli as additives depending on 

their spedal use. The lube oils contain primarily paraffinic hydrocarbons with 20 or more 

carbon atoms per molecule. The boiling point range lor lube oils ranges from 200 to 400°C, 

spedfic gravities are slightly less to slightly greater than I, and the lube oils are insoluble. 

Pesticieles - (DDT) (dichlorodiphenyltrichloroethane) is practically insoluble in water, and is 
resistant to destruction by light and oxidation. DDT was banned in the United States in 1973 
due to its persistant characteristics. Gastrointestinal, and probably dermal, absorption of 
organochlorines is enhanced by fat and fat solvents. While most of the solid organochlorines 
arc not highly volatile, pesticide-laden aerosol or dust particles trapped in respiratory mucous 
and subsequently swallowed may be vehicles leading to significant gastrointestinal absorption. 
DDT exhibits varying degrees of solubility in organic solvents. 

Solvents (Chlorinateil) - Organic solvents consUlute a themii-ally diverse group of liquids 
characterized by their ability to dissolve oils, fats, resins, rubber, and plastics. Solvents may be 
divided into a number of categories based on their chemical structures. Most solvents produce 
irritant effects on die mucous membranes of the eyes, nose, and throat. In general aromatic 
solvents are more potent irritants than aliphatic solvents. Heavy exposures are commonly 
associated wilh cough, chest tightness, and fcding of brcathlcssncss. .^t very liigh exposures, a 
number of common solvents, such as toluene, xylene, and methylene chloride, can induce 
pulmonary edema or chemical pneumonitis. Short-term high exposures to organic solvents 
produce narcotic effects. 

Solubility of ranges from raisciblc for acetone and methanol in \vater, to insoluble for solvents 
such as methylene chloride, telraddoroelhene, and trichloroethene. Density of solvents also 
ranges form less than I to greater than 1. 

As described above, die primary products contain certain contaminants of interest that were 
defmed for the site based upon the known composition of the products and the results of 
previous sampling and analysis conducted at the sites. Based upon the results of the Rl sampling 
and analytical program, this list was developicd to include only those contaminants that were 
positively identified in soil, groundwater, surface water or sediments within the boundary of 
the facihty. These constituents are defined to be the site Contaminants of Potential Concern 
(COPCs). The COPCs for the site are: 

• Aromatic volatile organics (e.g. BTEX) related to gasoline product releases; 

• Polynuciear aromatic hydrocarbon compounds related to diesel/heavy oil product 
releases; 
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» Metals (defined as arsenic, barium, cadmium, chromium, copper, lead, mercury, 
selenium, silver and rinc) in soil and groundwater; and 

• Organo-pestiddcs, primarily DDT, in soils and groundwater at the GATX terminal 
related to historic DDT storage in Shell Tank 4. 

Tilts listing of COPCs will be further refined to a final listing of contaminants of concern 
(COCs) based upon the results ofthe HHRA and ERA. 

3.3 SPH OCCURRENCE 

At the time ofthe RI sampling ofthe monitoring wells (October 1997), SPH were present in 
the subsurface at all thiee ofthe Wilibridge bulk petroleum terminals. During the Rl sampling 
activity no SPH was observed in the Chevron wells gauged. SPH were observed in four wells 
(MW-11, MW-23, MW-26, & MW-28) on die K.MI.T terminal during die Rl sampling event 
and in three wells (B-4, B-22, & RES-N) on the ConocoPhillips. Table 5 presents the RI 
gauging data and Figure 17 shows the SPH occurrences during the RI sampling. In addition, a 
map showing the historic extent of SPH across the Site is presented as Figure 18. 

Since the completion of the Rl field activities, the wells at the Site have been gauged on a 
quarterly basis with corresponding monthly SPH recovery efforts performed on wells that 
exhibit SPH during the quarterly events. Gauging data from June 1999 through September 
2002 is presented in Appendix A. in general, apparent SPTI thicknesses have decreased 
significantly since record keeping was started. 

3.3.1 CHEVRON WILLBRIDGE TERMINAL 

Since March 1995, 20 of the 51 groundwater monitoring wells at the Chevron facihty have 
been recorded as containing SPH equal to or greater than O.OI feet in thickness (Appendix A). 
Measured thickness ranged from O.OI feet to 3.21 feet. 

Wells with measurable SPH are located near the marine dock, the truck loading racks along 
NW Doane Avenue and at the west side of the tank yard near the rail loading ratiks. Current 
SPH thickness measuremenis collected from these wells range from 0.01 feet (well B-7) to 
2.09 feet (well CR-IO). 

3.3.2 KMLT WILLBRIDGE TERMINAL 

Forty groundwater monitoring wells have been installed at the KMLT Terminal; 13 of these 
wells have documented occurrences of SPH. Three wclLs have had maximum thickness 
measurements of 0.01 foot (MW-9, MW-l l and MW-22). I'wo wells (MW-18 Se MW-37) 
had one occurrence of SPH measured at 0.02 feet. The other eight wells (MW-6, .MW-7, 
MW-19, MW-23, MW-24, .MW-26, MW-28 and MW-31) have had recorded SPH thickness 
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measurements of 0.01 to 1.03 feet. Currendy, only wdls MW-7, MW-22, and MW-24 
consistendy show measurable amounts of SPH. 

3.3.3 CONOCOPHILLIPS WILLBRIDGE TERMINAL 

Sixteen ofthe 34 wells at the ConocoPhillips terminal have had documented occurrence.^ of 
SPH (Appendix A). Six wells have historic highs between 0.01 and 0.09 feet (B-i7, B-27, 
B-35, B-37, U-4 and U-SA). The remaining ten wdls (B-2, 8-4, B-22, B-38, B-40, B-41, 
EX-39, U-3, U-4, and U-5) have historic maximum thickness of SPH from 0.25 feet to 1.74 
feet. 

SPTI has historically occurred primarily at the intersection of Front and Doane Avenues and 
along the former and current Doane Avenue storm sewers although currently very little SPH 
remains in wells at the intersection. .A. few wells in the sand lot area in (he southeast corner of 
the facdity contain SPH and one \vell in the west tank yard (U-SA) occasionally contains SPH. 

3.4 INTERIM REMEDIAL ACTIONS 

Hi.sloric remedial activities at the Willbridge Facility include the following: 

• Between 1975 and the early 1980's, Chevron pumped accumulated petroleum product 
from a depression in the old Doane Avenue storm sewer where piping dipped under 
NW Front Avenue. Unocal pumped accumulated hydrocarbon from a boomed 
containment area installed at the old sewer outfall formerly situated between the 
Chevron and Tosco/Unocal (ConocoPhillips) docks. The pumping was continued until 
1982 when the new Doane Avenue storm sewer was completed and the old storm 
sewer was filled with concrete. DEQ records report that approximately 9,000 gallons 
of petroleum product were recovered from the boom containment between 1974 and 
1978. 

• In 1978, .Shell Oil installed a 12-inch diameter SPH recovery well in the rail-loading 
area between its two yards. SPH recovery operations reportedly continued until 1980. 

» In 1982, two 10-inch recovery wells were installed near the old storm scwcr line. 
The wells were initially referred to as B-3 land B-33. Well B-33 was later referred to as 
the "Chevron Well" or EX-1. Two additional extraction wells were installed in 1984. 
The three extraction wells formed a line parallel to the Willamette River and were 
designed to stop SPH seepage to the Willamette River. The middle of the three 
extraaion wcils was referred to as "Union 76 Middle Well" or "Union 76 Western 
Well" and later as the "IT-W" well. The eastern most well was referred to as the 
"Union 76 East Well' and later as the "TT-E" wdl. 
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In June 1985, a 12-inch diameter well was installed at the intersection of NW Doane 
Avenue and NW Front Street fOld RES Recovery Well" or RES-o). The well was 
reportedly initially effective in recovering SPH. Several hundred gallons of petroleum 
product were recovered. SPH recovery operations continued until April 1985. 

SPTI recovery was shifted from the Old RES Recovery Well to nearby observation well 

U-4 in January 1987 due to slow product recharge to the 12-inch diameter well. 

In September 1987, a day barrier along the new 50-inch storm sewer on the Unocal 
property near the dock was installed to aid in the recovery of SPH from the water table 
and to reduce seepage to the Willamette River, A 12-inch recovery well was installed 
immediately adjacent to the storm sewer pipe at the barrier wall (referred to as New 
RES Recovery Well, RES-n, or Outlall Recovery Well). SPH recovery was initiated in 
November 1987. During the first three months of operation, approximately 1,000 
gallons of petroleum product was recovered. In 1988, approximately 2,000 gallons of 
petroleum product were recovered from die well adjacent to the new 60.inch storm 
sewer clay barrier. Approximately 500 gallons of petroleum produa were recovered in 
1989. 

A groundwater interception trench (Holbrook Trench) was constructed in ihe fall of 
1988 along the beach line between the Chevron and Unocal docks. The trench was 
constructed to prevent petroleum product seepage into the Willamette River. During 
1988, approximatdy 2,000 gallons of petroleum product were recovered from a 
recovery wdl at the apex of the trench. The Holbrook Trench was operated until 
1993. In the fall of 2002, the recovery system was operated to determine groundwater 
inflow. I'he system was operated for approximatdy one month. The water level in the 
trench could be maintained at a discharge rate of approximatdy 3 gallons per minute. 
The system was shut down when the elevation of the river Hooded the trench system. 
During operation, less than one gallon of SPH was recovered. 

Monthly manual removal of product was initiated in February of 1997. From February 
1997 to September 2002, an estimated 683 gallons of SPH have been recovered from 
wdls at the facility by manual bailing, pumping or absorption. Prior to the initiation of 
hand bailing in February 1997, approximately !S,000 gallons of SPH had been 
recovered by a variety of methods. 

On September ! 1, 2000, KHM hand-dug two exploratory excavations, one on either 
side of storm sewer near the outfall to determine if SPH was present in the backfill. 
The excavations were dug to approximately two feet in depth and approximately four 
feet behind the outfall. SPH was observed in both excavations and a sheen was noticed 
on the river the following day. 

KH.SI EnrJior:aental Management. Inc. 2 8 

COPPOR00006292 



On September 12, 2000, Cowlitz Clean Sweep (CCS) of Longview, Washington 
deepejied the excavations by hand and placed 6-inch diameter, machine-slotted PVC 
well screens on either side ofthe storm sewer outfall. These wells were installed to 
provide extraction points for the removal of groundwater and SPH. CCS constructed a 
basic groundwater and SPH recovery system using air-diaphragm pumps to exlrait 
groundwater and product from the newly installed wdls. The pumps discharged to a 
6,S00-gallon storage lank, that was being used as ,a temporary oil/water separator, 
situated at the top of the riverbank near the end of the Tosco Asphalt Shed. Oil was 
collected in tlie storage tank and water was pumped through the Tosco process water 
treatment system prior to discharging to the City of Portland sanitary scwcr. 

On September 21 and 22, 2000, KHM supervised the excavation of six test pits. 
The pits were excavated to a maximum depth of approximately 7.5 feet below grade. 
Soil samples were collected from the test pits and from near the Willamette River low 
water line at the sand/silt interface. While the test pits were open, two, six-inch and 
four, four-inch diameter machine-slotted PVC extraction points (N-1, N-2, N-3, S I , 
S-2, and S-3) were installed to enhance the dewatering of the backfill material and 
subsequent SPH recovery in an attempt to further inhibit SPH seepage to the river. 

In early October 2000, pressure-grouting ofthe storm sewer backfill was performed in 
a further attempt to stop SPH from seeping into the Willamette River through the 
scwcr backfill. Approximately 1,500 gallons of grout were injected into the storm 
sewer backfill. Tlie grouting activities appeared to have sealed off some areas but not 
others and, consequently, reduced but did not eliminate the seepage of water and SPH 
from under the storm sewer. iTiis was likely due to the void space in the backfill and 
bedding being too extensive to be filled. Therefore, it was concluded that grouting of 
the storm sewer backfill to mitigate subsequent SPH seepage to the river could not be 
effectively accomplished. 

On November 22, 20(K), KHM supervised the installation of two recovery trenches 
(RT-1 and RT-2) and a barrier beneath the storm sewer outfall. This barrier was 
composed of bentonite powder and pellets and was installed in an attempt to seal off the 
backfill around the sewer and minimize further SPTI seepage. Recovery trenches (RT-1 
and RT-2) were installed immediately upgradient of the outfall and the bentonite 
barrier on either side of, and perpendicular lo, the storm sewer pipe where it was 
exposed near the outfall. In accordance with a request by Tosco, each recovery trench 
was comprised of a horizontal four-inch diameter perforated pipe attached to the 
bottom of a .six-inch diameter extraction well surrounded by gravel. The trendies, 
wdls, and perforated pipes were intended to enhance the recovery of SPH from the 
sewer pipe backfill. Two ofthe four previously installed four-inch diameter wells were 
removed during the excavation for the installation of RT-1 and RT-2. 
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On October 6, 2000, one recovery well (RW-1) vras installed near the ordinary high 
water line of the Willametle River along the 60-inch storm sewer. This location was 
selected based on observation of tbe greatest amount of SPH in this area during the 
push-probe investigation. 

On February 15 and 16, 2001, KHM supervised the installation of five additional 
recovery wells. Two ofthe recovery wells (RT-3 and RT-4) were installed near the 
outfall to enhance the extraction rate of groundwater and SPH from the trench backfill 
near the outfall. Two additional wells were installed along the stomi sewer, one in the 
sand lot (RW-3) and one just riverside of the McCall black oil line (RW-2). The last 
recovery well (RW-4) was installed near Well B-40, which frequently contains SPH. 
Well RW-4 was installed to fadlitate product recovery in this area using a PetroBelt or 
other active recovery system. 

In April 2001, an interception trench was excavated by CCS perpendicular to the siorm 
sewer just a few feet upgradient from the outfall. The trench extended fully beneath 
the sewer and approximately five feet out from each side. Oil entering the trench was 
recovered, along with some water, v.ith floating weir type skimmers (one on each side 
ofthe storm sewer). This trench systf̂ m was very successful in its intended pur|X)se of 
collecting and recovering SPH migrating along the sewer pipe backfill and preventing it 
from reaching the river. 1'he use of Wells RT-1 through R'T-4 was discontinued due to 
the effectiveness ofthe interception trench. 

In early July 2001, the originai interception trench was removed and replaced by CCS 
with a slightly larger interception trench in the same location. 1"his was necessitated by 
the declining river, and associated water table levds, resulting in water and SPH 
contained in the trench draining through preferential pathvrays to the river prior lo 
recovery by the skimmers. 'The replacement trench was deeper, wider, and longer with 
ihe downgradieni side seded with an impermeable liner, to the extent practical, to 
prevent SPH draining from the trench into the river. 

Duiiiiu November 2001 and January 2002, KHM supervised the c:on.struction of cutoff 
wall across the 60-inch storm sewer. The cutoff wall was installed to intercept 
separate-phase hydrocarbons (SPH) along the dominant groundwater fiow path of the 
storm sewer trench backfdl. The cutoff wall is generally "U" shaped to encompass the 
storm sewer trench backfill. The upgradient extent of the cutoff wall, or the ends of 
the ''U"-shaped wall, are keyed into the natural silt soil ridge that was identified during 
previous investigations. The downgradient extent of the cutoff wall, or base of the 
"U"-shaped wall, is approximately centered at the point where the storm sewer trench 
dayli^ts at surface, at the bank of the Willamette River (outfall). The cutoff wall 
extends through the sand fill layer, and is keyed into the underlying native silt along its 
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entire alignment. I'he top of the cutoff wall has an elevation of 16.1 feet City of 
Pordand Datum, which is the approximate ordinary high water elevation for the 
Willamette River. A concrete collar was installed at the point where the 60-inch storm 
sewer pipe penetrates the cutoff wall. The concrete collar was installed to provide a 
water-tight seal to prevent the migration of SPH beyond the cutoff wall. As of 
September 2002, a total of approximately 3,525 gallons of SPH have been removed 
from the backfill ofthe 60-inch storm sewer since 2000. 

In 2002, a soil vapor extraction system (SVE) wa.* installed in the area of Tank 60 at the 
Chevron terminal. The purpose of the SVE system is to mitigate methane generated 
during the degradation of ethanol. The SVE system is operated under the Chevron 
terminal's existing air quality discharge permit. The system has operated continuously 
since December 2002. 

Since 1998, more than 2,000 tons of soil generated during construction activities at the 
Chevron terminal have been disposed as petroleum contaminated soil (PCS) under 
permit at TPST Technologies, Inc. in Pordand, Oregon or Hillsboro Landfill in 
Hillsboro, Oregon. 
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6.0 INVESTIGATION RESULTS 

6.1 VALIDATION OF SITE DATA 

The former site consultant, IT Corporation (IT), reviewed the existing dala from die facility 
and determined that the data was of suffident quality to use in the development of the RI work 
plan. The cumulative gauging data from the site since 1995 is acceptable for any use and is 
induded in Appendix A. Pre-RI historical chemistry data has not been included or repxjrted 
herein as it was of insufficient quality for use in the RI. 

The data collected for this RI report has been validated according to the USEPA Functional 
Guidelines for Data Validation. All of the data has been determined to be acceptable for its 
intended use. 

6.2 GEOLOGY 

6.2.1 REGIONAL GEOLOGY 

The Willametle Valley is located centrally in a structural downwarp between the Cascade 
Range and the Coast Range. The base of the Tualatin .Mountains lies about 1,000 feet 
southwest of the sile. The Tualatin Mountains trend to the northwest and reach an elevation of 
approximately 1, 100 feet. 

The Willametle River region is underlain by Holocene terrace, flood plain and fluvial sand and 
silt. The Holocene sediments are underlain by late Pleistocene fluvio-lacustrine sand and 
gravel. The alluvium ranges up to several thousand feet thick. The dluvium is underlain by 
early Pliocene conglomerates ofthe Troutdale Formation, early Pliocene siltstone ofthe Sandy 
River Formation, Miocene to Pliocene Columbia River Basalt and Tertiary marine scdimenLsof 
the Scappoose Formation. 

Alluvium deposited by the Willamette River underlies the floodplain. The alluvium consists of 
channel and bar sands and silly sands, Icvcc silt and sandy silt and various over-bank lacustrine 
silts and clays. Isolated local lenses and stringers of volcanic ash, mudilow and sandy gravel are 
usually present in the alluvium, as are lenses of organic silt, peat and woody detritus. Prior to 
development, the site was occupied by Doane Lake and Kittridge Lake, which comprised part 
of an abandoned prehistoric channel of the Willamette River (Dames and Moore 1987). 
The locations of historic lakes and charmcls arc shown in Figure 3, The information depicted in 
Figure 3 was taken from a map from the Oregon Historical Sodcty dated September 1908. 

'Throughout most ofthe area, devations below about 350 feet are mantled with sand, silt and 
gravel of late-Pleistocene age. These sediments were transported to the Pordand area and 
deposited as a large delta by cata.strophic floods of gladal melt water that coursed down the 
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Columbia River about 10,000 to 13,000 years ago. The glacial-fluvial flood deposits have 
largely been removed from the site by erosion (Dames and Moore 198'7)-

In die Pordand area, the late-Pleistocene Alluvium overfies the Troutdale Formation. 
The Troutdale Formation consists of sandstone and conglomerate of Pliocene age. Most of the 
Troutdale Formation in ibe site area has been removed by erosion; onlv a few thin remnants are 
known along the Tualatin Mountains. Local remnants ofthe Troutdale Formation may underlie 
the alluvium at the site area, but none has been encountered during drilling and none have been 
reported in nearby wdls (l^ames and Moore 1987), 

In the Pordand area, the Columbia River Basalt consists of 12 to 14 flows of hard basalt. 
The flows, which date from the Miocene age, are jointed and usually have rubbly or vesicular 
tops which coiilain most ofthe groundwater. Often they are separated by a few inches or feet 
of sedimentary deposits (siltstone and sandstone). Some ofthe flows arc weathered to a depth 
of a few feet. The basalt is estimated to be in excess of 500 feet thick beneath the silc-
Thc basalt underlies the. anticlinal Tualatin .Mountains, immediately west and south ofthe site. 
The Columbia River Basalt dips to the northeast from the Tualatin Mountain anticline into the 
Portland Basin. Basalt outcrops arc found in many areas along the Hanks of the hills. Basalt 
outcrops at the base ofthe hills to the southwest ofthe site at about 35 feet. In off-site drilling, 
the basalt has been encoimtered at depths of 75 to 250 feet below grade. 

The Columbia River Basalt has been described during investigations to the northwest. 
'The Basalt encountered is thought to be of the Frenchman Springs Member of the Columbia 
River Basalt Group. The basalt is medium-grained (crystals 1 to 2 millimeters aaoss) and has a 
porphyritic texture. Pine to course basalt gravel locally overlay the basalt. These gravels, 
which arc occasionally vesicular, are subrounded to subangular. The upper section of the basalt 
is thought to be fractured and jointed (Dames and Moore 1987), 

The Scappoose Formation underhes the Columbia River Basalts. The Scappoose Formation 
consists of tuffaceous sandstone, siltstone and mudstonc with local occurrences of coal and 
volcanic ash. Regionally, the Scappoose Formation varies from a few feet in thickness to nearly 
800 feet. The Scappoose Formation crops out several miles northwest ofthe sile near the town 
of Scappoose. Near the Willbridge Facility, it lies at a depth of about 500 to 700 feet below 
grade (Dames and Moore 1987). 

6.2.2 SITE GEOLOGY 

The site lies on the northeastern flank of the northeast dippijlg Tualatin Mountain antidine. 
Fill material of gravd, silt and sand has been depiosited over most of the site, covering the 
Holocene alluvial deposits of clay, silt and sand. The alluvium overlies the Columbia River 
Basalts. 
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There have been more than 95 soil borings installed at the site. These include the B-series 
(1 through 41) installed at the ChevTon and ConocoPhillips terminds, the CR-scries 
(1 through 11) al the Chevron terminal, the MW-scrics (1 through 40) installed at the K.MLT 
terminal, RES-N, RES-O, IT-E, IT-W and the U-series (1 through 4) installed at die 
ConocoPhillips lerminal. Most borings were completed as monitoring wells. I'hese soil 
borings have helped define the interface between the fill material and the underlying alluvium 
and have allowed for evaluation of groundwater depth and quality. The boring logs for the 
holes drilled during the 1998 and 1999 Rl field activities are presented in Appendix B. 

The site soil profile is typified by a layer of fill covering alluvium. The source of ihe fill is 
primarily Willamette River diedging. The fill is very loose to medium dense and fine to 
medium grained sand and silty sand. I'he thickness ofthe fill material ranges from nonexistent 
to greater than 30 feet. There is relatively iitde fill in the KMLT terminal's south tank yard, 
while there are significant fill areas on the rest of the site. 

In general, the alluvium is very soft to medium stiff clayey silt with sand and organics. 
Tlie alluvium is often inter-bedded with silty clays and days. The alluvium may be initidly 
encountered at ground level to depths of SO feet below grade at the site. The thickness of this 
unit has been explored on-site within the Chevron tank farm. In two geotechnical borings, the 
dluvium extended to a depth of approxiinately 50 feet below grade. 

Based on these two geotechnical borings in the Chevron Tank yard, Columbia River Basalts are 
present at approximatdy 50 feet below grade. The flows, which date from the Miocene age, 
are jointed and usually have rubble or vesicular tops which contain most ofthe groundwaler. 

6.3 HYDROLOGY 

6.3.1 REGIONAL CLIMATE AND HYDROLOGY 

Portland lies about 60 miles east of the Pacific Ocean, llic city has a moderate marine climate 
with January monthly mean temperatures of 38.1 degrees Fahrenheit and July mean 
temperatures of 67.1 degrees Fahrenheit. The average annual predpitation is approximatdy 38 
inches. The majority of the annual precipitation occurs as rainfall between the months of 
December and Febniary. The one-year, 24-hour average rainfall for the area is 2.4 inches. 
The Portland area averages approximatdy seven inches of snowfall per year. 

The Pordand area is near the confluence of the Willamette River and Columbia River in the 
floodplain ofthe Willamette River. I'he Willamette River flows to the northwest, while the 
Columbia River flows to the west. The confluence ofthe rivers is approximately seven miles to 
the northwest of the site. The average annual stream flow of die Willamette and the Columbia 
Rivers are 33,000 cubic feet per second (cfs) and 184,179 cfs, respectively. The Willamette 
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River is subject to non-saltnc tidal effects, which are transmitted from the Pacific Ocean 
through die Columbia River. 

6.3.2 SFTE HYDROLOGY 

Currendy, there arc 77 groundwater monitoring weils in the monitoring well network for die 
site (Figure 2). The groundwater gradient, based on the groundwater-monitoring data 
collected during the Rl sampling in October and November 1997, is east towards the 
Willamette River at a magnitude of apj3roxmiatdy_^.O^I2_fpot/foot-(ft/ft) -The depth-to-water-
rangid from approximately 3 to 20 feet below grade during the RI sampling activities. Tliis is 
generally consistent widi monitoring events since the 1997 event. 

The site lies outside the Willamette River 500-year floodplain. The Saltzman Creek watershed 
is the primary means of groundwater recharge for the area. The creek drains approximately 
840 acres in the Tualatin Mountains, which lie to die southwest ofthe site and is channeled in a 
flume near the center of the KMLT terminal. The average stream fiow for Saltzman Creek is 
estimated at 3 lo 4 cubic feet per second (cfs) and varies seasonally. Facility runoff flows 
through the Doane Avenue storm drain and is not directed through the Saltzman Creek flume. 

The topography of tlie Willbridge Facility is relatively flat with a gradual downward slope 
towards the Willamette River. The facility elevation is between 30 and 40 feet above the 
nationd geodetic vertical datum of 1929. 'I'he Willamette River ranges in elevation from a high 
tide elevation of approximately 16 feet above MSL to a low tide elevation of approximately 
5 feet above MSL. The average daily tidal influence brings a fluctuation of two to three feet to 
the Willamette River. Percolation principally occurs at the sile in the graveled tank yards, 
unpaved rail areas and other unpaved areas. 

6.3.3 POTENTIAL SURFACE WATER MIGRATION PATHWAYS 

The Sdtzinan Creek drainage is die only surface water migration pathway to the Willamette 
River at the site. Saltzman Creek flows in an easl-west direction and is located on the KMLT 
terminal property. No other direct surface water migration pathways exist at ihe sile aldiough 
some, non-process areas such as parking lots, dleys, roof drains, etc, drain directly lo the 
municipd storm sewer system and then to the Willamette River. 

6.4 HYDROGEOIOGY 

6.4.1 REGIONAL HYDROGEOLOGY 

Four units which act as aquifers are present within the Pordand area. These are the Columbia 
River Basalt, the Troutdale formation, late Pleistocene gladal flood dcposit.5 and Holocene 
alluvium. The Columbia River Basalts and underlying units, have been downwarped to form 
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the WUlamette Lowland. The Tualatin Mountains form a structurd high separating the eastern 
(Portland Basin) and western (Tualatin Vdley) parts ofthe Willamette Lowland. The basin was 
filled with deposits of the Sandy River Mudstone, Troutdale formation and Pleistocene flood 
deposits. These deposits were subsequently incised by the Willamette River and Columbia 
River. When sea levels rose at the end of the Pleistocene, these canyons were backfilled with 
sand, gravel, silt and clay fJled silt. 

The Columbia River Basdts form the main rcgiond aquifer. Recharge for the aquifer comes 
from the uplands adjacent to the Portland Basin. The basalt outcrops in these uplands, exposing 
the edges of the individual flows. Since the basalt is overlain by the low permeabihty Sandy 
River .Mudstonc, water in the basdt aquifer is confined to the central part of the basin. 
Discharge from this aquifer is largely from water wells, slow leakage to the Sandy River 
Mudstone and river dluvium where the rivers have indsed to the basdt. 

The Troutdale formation most likely does not occur beneath the site, aldiough the formation 
may occur to the east, beneath the Willamette River. The Troutdde formation receives its 
recharge from the adjacent uplands, where it outcrops and strata are exposed, local art<-sian 
conditions may ocair within the Troutdde, where there are discoiilinuous lower permeability 
lenses. 'The majority of discharge is to the Columbia River and water wells. 

Pleistocene flood deposits are not present al or near llie sile. Di.scussion of these deposits is not 
significant to this investigation. 

Tbe Holocene dluvial deposits are internally complex and consist of many individual aquifers 
and aquitards. Hydrologic conditions within the dluvium are locdized and seasonal, 
"i'hese deposits line the Willamette River and are recharged largely through predpitation, bank 
storage and discharge from the underlying units. Discharge from this unit is largely to die 
Willamette River, water wells and leakage to underlying units. 

6.4.2 So'E HYDROGEOLOGY 

6.4.2.1 Hydros t r a t i g r aphy 

Fill 

The fill and ihe alluvium arc hydraidically connected. The units discharge to the Willamette 
River. The fill may be locally perched on the alluvid unit. The direction of groundwater flow, 
inferred from the elevation contours, is generally toward the river at approximately 
0.017 ft/ft. There is a localized groundwater mound in the KMLT south lank farm and 
apparent elongated groundwater depressions (troughs) in the vidnity of Doane Avenue and the 
Saltzman Creek flume. The fill layer is the primary zone for travel of petroleum hydrocarbon 
contamination. Groundwater flows through the intergrandar pore space ofthe fill. A layer of 
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alluvium underlies the Fill. The alluvium is, in .some locations, less permeable and may provide 
an aquitard. 

Groundwater may still preferentidly flow dong the historic surface topography of the site and 
surrounding area. The current groundwater surface mimics the historic topography ofthe site. 
The groundwater mound In the KMLT terminal's south tank yard is located in the vidnity of a 
rise in the historic topography. This area received little fill material when the area was filled 
and leveled for development. The groundwater trough near the Sdtzman Creek flume 
corresponds to the historic pathway of Sdtzman Creek. The groundwater depression near 
Doane Avenue may be influenced by backfdl lining the trench for the Doane Street storm sewer 
conduit but may also correspond widi the location of the historic Kittridge Lake (Figure 3). 

Waler levels beneath the site arc influenced by annud precipitation cycles and by river stage 
fluctuations. The effect of river slage fluctuations is most pronounced on water levels in wells 
along the riverfront. The depths to water typically range from 3 feet to 22 feet below grade. 
Groundwater elevation ranges from about IS to 35 feet MSL. The direction of shdlow 
groundwater flow is generdly to the east, toward the Willamette River, at an average gradient 
ofO.017 ft/ft (Figure 16). 

Alluvium 

The dluvium contains disconnected bedding and inter.fingering lenses of clayey material that 
affect the hydradic conductivity ofthe unit. The units are thought lo be generally unconfined, 
although due to the lenses and bedding, there may be locally confined areas within the aquifers. 
The alluvium discharges into the Willametle River. 

Basalt 

In off-site invesugaticns, groundwaler has been found in the underlying basdts. Basalt jointing 
influences both verticd and horizontd permeability. It is likely that the basalt is hydraulicdly 
connected to the fill and dluvium unils. Tlie groundwaler ofthe ba.salt unit may be confined by 
the fill and dluvial units providing an upward gradient beneath the site. 

6.4.2.2 Potent ial G r o u n d w a t e r Migra t ion Pathways 

Groundwater contamination has the potential to preferentidly travel along historic topographic 
channels. Backfill lining the trench for the Doane Street (60-inch diameter) storm sewer outfdl 
is a potential route for groundwater migration as is tbe historic Holbrook Slough, the historic 
Kittridge Lake connection lo die river, and Sdtzman Creek. Groundwater also has the 
potentid to entei- the Willamette River dirccdy through a seep from the banks of the 
Willamette River on the border ofthe Chevron and ConocoPhilfips properties. 
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6.5 GROUNDWATER INVESTIGATION RESULTS 

Water samples were collected from existing groundwater monitoring wells and from 
hydropunch drilMng locations. The well and hydropunch locations are shown on Figures 19 
through 31. Hydropunch sample locations arc identified with the HP or RF prefix. 

Andvtical results of groundwater samples collected from monitoring wells arc considered to 
accurately represent the groundwater qudity conditions beneath the locality of the facility. 
The hydropunch water samples are considered to be serai-quantitative measures of contaminant 
Icvcis in groundwaler. The hydropunch organic andylicd rcsdts above the detection limits arc 
semi-quantitative because they can be biased high due lo stripping of adsorbed organics from 
the soil to groundwater during drilling activities. They can dso be biased high by the typical 
presence of suspended soil particles that may contain elevated concentrations of containinants 
that are induded in the andytical rcsdts but not actudly dissolved in the groundwater. 
Similarly, the hydropunch inorganic unfiltered andyticd results arc also semi-quantitative 
because they can be biased high due lo the suspension of soil particles and subsequent 
dissolution of the particles in acidified samples. Due to the high bias, hydropunch samples 
results that are reported as not detected (ND) al or alxive laboratory method rcporting limits 
(MRLs) are considered to be quantitative in the sense that they are an acairatc test of the 
absence ofthe andyzed compound in groundwater at the reported detection limit. 

6.5.1 GROLTNDWATER MONH ORING WELL SAMPLE RF.SUI.TS 

A total of 77 groundwater-monitoring wells were gauged and sampled during the RI activities 
in October and November 1997. I'hese wells (referred to as the "RI wells'^ and the analyticd 
methods for the groundwater samples collected from the wells are identified in Table 4. 
Selected wells dso were rcsampled in November and December 1998 for additiond analytes, 
induding volatile organics compounds (VOCs), semivolatile organic compounds (SVOCs) and 
totd and dissolved copper and zinc. The resampling activity was conducted at die request of 
DEQ. Tables 6 through 11 summarize the analyticd resdts from the October/November 
1997 and November/December 1998 sampling of these groimdwater monitoring wells. 
Sample locations and results arc shown on Figiu-cs 19 through 27. The andytical results are 
discussed below. 

A number of the fadlity wells have been gauged and sampled on a quarterly or periodic basis for 
a number of years prior to die RI field activities. Only the gauging data related to the RI 
fiddwork was judged to be of suffident quality to be used for the RL The quarterly gauging 
and sainpling results after 1997 are also of sufficient quahty to be used in the RI, Sdected 
tables of cumulative gauging from 1995 to the present for the RI wells are included in 
Appendix A dong with quarterly analytical resulis from 2000 through September 2002. 
The certified andyticd reports from NCA arc presented in Appendix C (This appendix consists 
of nine volumes.). 
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6.S.I.1 Gaug ing Data 

Table 5 summarizes the cumulative gauging data from the October 1997 gauging and sampling 
effort. These results dso summarize the free product removal effort that was conducted at the 
facility during that quarter. 

The groundwater elevation (GWE) in the RI wells at the Chevron site ranged from 15.00 to 
31.59 feet (ft) MSL, At die KMLT terinind, die range was from 21,6 to 32.57 ft MSL. For 
the ConocoPhiflips site, the range wa.s from 13.30 to 21.02 ft MSL. The generd direction of 
gi-oundwater flow at the fadlity during the October 1997 gauging effort was to the northeast 
and east at a gradient of 0.01 ft/ft (Figure 16). 

Historically, the groundwater elevation within the locafity ofthe facility has ranged from 11 to 
35 feet .MSL (Appendix A, Table A-1)- Groundwater flow has generdly been to the east and 
nordieasl toward the Willamette River over that time period. 

l-Voduct thicJcness measurements in the KJ wells during October 1997 ranged from 'no 
product' (NP) to 3 maximuni thickness of 0.07 feet in KMLT well MW-23. In all, four KMLT 
and three ConocoPhillips wdls contained measurable product in October 1997. No Chevron 
Rl wells contained product (Table 5). 1 he distribution of free product at the fadlity during 
October 1997 is shown on Figure 17. 

Historically, ihe product thickness in the Rl weils has ranged from a trace (severd weils) to 
2.26 feet (B-22) during the period from 1995 to the present (Appendix A, Table A-1). 
The maximum product thickness recorded in dl site wells (including data extending back to 
1988) is summarized in Appendix A, Table .A-2. Four wells had recorded thickness 
mea.iiirements of SPH of greater than nine feet in 1987; however, SPH has not been measured 
with this great of thickness since that time. 

Tolal product recovered from the RI wcils from 1995 through .May 1999 is 106 gallons 
(Appendix A, Table .•\-l). Told product recovered from all site wells (including wdls not 
sampled for die Rl), as of May 1999, is 568 gdions (Tl" Corp. 1999b). Of this told, 
207 gdions were recovered from the ConocoPhillips property, 290 gallons from the KMLT 
property, and 71 gallons from the Chevron property. 

6.S.1.2BTEX 

Analyticd resulis for BTEX in the Rl wells are pre.sentcd in 'Table 6 and Figures 19,20 and 21. 
These results indicate diat the BTEX compounds are present in many of the fadlity wells. 
The maximum benzene concentration at the Chevron site was 1650 \ig/\ (ppb) at well B-14. 
The maximum elhylbenzene, toluene, and xylene concentrations at the Chevron site were 520 
ppb, 91 ppb, and 109 ppb, respectivdy. ITie maximum E'TX results were dso from wdl B-14. 
For the KMLT site, the maximum benzene concentration was 2,090 ppb. The maximum 

KHM Entiionmencal Management, Inc. S'l 

COPPOR00006303 



ethyibenzcne, toluene, and xylene concenti-ations at the KML'T sile are 4880 ppb, 2820 ppb, 
and 14,900 ppb, respectively. I'hese maximum concentrations were all from well MW-22. 
At the Tosco site, the maximum tenzene concentration was 712 ppb at Well B-17. 
The maximum ethylbenzene, toluene, and xylene concentraiions at the Tosco site are 1990 ppb 
(Wdl B-6), 17.5 ppb (Wdl B-17), and 237 ppb (Wdl B-6), respectively. 

6.S.1.3PAH 

Andyticd results for PAH in the Rl wells are presented in Table 7 and Figures 22, 23 and 24. 
These results indicate that fifteen ofthe sixtce.T P.AH compounds in the target analyte list were 
detected above the laboratory MRl-S at the facility. The one PAH not detected was 
dibenzo(a,h)anthraccnc. The remaining PAH detections ranged from 0.0505 ppb to 479 ppb. 
PAH compounds were delected in nearly dl wdls sampled. 

6.5.1.4 SVOCs 

Selected wdls from the Rl well hst were rcsampled in November and December 1998. These 
samples were submitted for SVOC andysis and are listed in Table 4. Analytical res-ults for 
SVOCs in the RI wells are presented in Table 8 and Figures 22, 23 and 24. 

Of the 60 SVOC target andytcs, ten were detected above the laboralory MRLs. Of the 
detected SVOCs, six were P.AHs (acenaphthene, fiuoranthene, fluorene, naphthalene, 
phenanthrene, and pyrene). These compounds were dso delected in die wells during the 1997 
sampling effort (see Section 5.5.1.3 and 'Tdile 7). 

In addition to the PAHs, 2,4 Dimethylphenol and 4-Methylphenol were delected above the 
laboratory MRLs in KAIL'T Wdl MW-11 ody. The concentrations of 2,4-Dimethylphenol and 
4-Methylphenol were 40.6 ppb and 16.5 ppb, respectively. 

The other two SVOC compounds detected in the wells were 2-methyInaphlha!ene and 
bis(2-elhylhexyl)phdidate (BEHP). The BHHP detection was in KMLT Wdl .MW-ll at a 
concentration of 15.6 ppb. 

BEHP is a common laboratory contaminant. Based upon the frequency of detection at the site 
and concentration levd, it is unlikely that BEHP is a compound of concern at the Willbridge 
Termind. 

Like naphthdene, the compound 2-methylnaphthdene is a common constituent of diesel and 
heavy oils. Based upon the andyticd results, 2-mcthylnaphthalene appears to be assodated 
with naphthalene in most cases. As such, it is Ukcly that die source of 2-mcthylnaphthdene at 
the fadlity is historic fuel spills. 
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6.S.1.SV0CS 

As described above, selected wells from the Rl well hst were re-samplcd in November and 
December 1998 at the request of DEQ, These samples (identified in Table 4) were submitted 
for VOC andysis. ITic VOC results are summarized in Table 9 and on Figures 19, 20 and 21. 

Of the 50 VOC target analytes, fourteen were detected djove the laboratory .MRLs. 
These VOCs are: 1,2,4-trimcthylbcn7.ene, l,3,S-trimethylbcnzcnc, sec-buiylbenzene, 
isopropylbenzene, n-butylbenzene, n-propylbenzene, p-isopropyltoluene. naphthdene, 
chloroform, and the BETX compounds (benzene, ethylbenzene, toluene, m,p-xylenes, and o-
xylenes). 

The VOCs are all trace constituents of typical heavy fuels, except chloroform. Concentrations 
of 1,2,4-trimethylbenzene were present in five wells with a maximum concentration of 1,360 
ppb (KMLT Well MW-I 1). 'The remaining four wells had concentrations of 64 ppb or less, 
with one result less than 10 ppb (Table 9). The compound 1,3,S-trimethylbenzene was present 
in five wells at concentrations with a maximum concentration of 327 ppb (KMLT Well 
MW-I 1). The remaining four wells had concentrations of 13.8 ppb or less (Table 9). 

For the -butyibenzenes and -propylbcnzcncs compounds, with few exceptions, the 
concentrations detected were less than 61 ppb. The exceptions arc as follows: 

• isopropylbenzene - 65 ppb in Chevron Well B-14, 80 ppb in ConocoPhillips Well B-6; 

• n-propylbenzene - 11 2 ppb in Chevron Well B-14, 163 ppb in KMLT Well MW-11, 
and 250 ppb in ConocoPhdlips Weii B-6. 

The maximum concentration of p-isopropyltoluene detected was 16.6 ppb in ConocoPhillips 
Well B-6. 

Chloroform was detected in one well (KMLT Well MW-32) al a concentration of 6.79 ppb. 
Chloroform is a common laboratory cross contaminant. It shodd not be retained as a COC 
based upon this one detection. 

Naphthdene is a common constituent in diesel, fiiel oils, and heavy oils. It was delected in five 
wdls, wilh a maximum concentration of 548 ppb in K.MLT Well MW-I 1. The remaining four 
detections were 16 ppb (KMLT Wdl MW-8), 19.5 ppb (Chevron Wdl B-14), 42 ppb 
(Chevron Wdl B-28), and 72 ppb (ConocoPhillips W d l B-6). 

The BTEX compounds were detected in K.MLT Wells B-14 and B-24. BTEX results for dl the 
idle wells are summarized fully in Section 6.5.1.2 (Table 6). The maximum benzene 
concentration from the VOC andyscs detected was 211 ppb (Well B-24). 

6.5.1.6 Pesticides 
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Twenty-four KMLT wells were sampled and andyzed for pesticides during October 1997. 
These wells are listed in Tabic 4. The results of the andyses are presented in Table 10. Three 
pesticide compounds were delected above the laboratory MRLs. These compounds are a-BHC, 
g-BHC, and 4,4'-DDD. 

'ITie a-BHC and g-BHC compounds were both deteaed in KMLT Well MW-13. 
The concentrations of a-BHC and g-BHC in this well were 0.131 ppb and 9.43 ppb 
respectively. 

The 4,4'-DDD detection was in KMLT Well .MW-22. The concentration in this well was 
0.415 ppb. This compound should not be retained as a COC due to its low concentration and 
low frequency of detection, 

DDT, the primary pesticide of concem at the facility, was not detected in any of the wdls 
sampled and, therefore, should not be retained as a groundwater COC. 

6.5.1.7 McUl.s 

Groundwater samples were collected from the Rl wells and sampled for total a;id dissolved 
metals by USEPA 6000/7000 Sexies Methods during Oaober 1997 and November/December 
1998. During 1998 sampling, copper and zinc were added (o the previous analyle list from the 
Oclober 1997 sampling event. The list from the October 1997 sampling event consisted of 
arsenic, barium, cadmium, chromium, lead, mercury, selenium, and .silver. The metals 
andytical results are summarized in Tables l ia (lolal) and l i b (dissolved) and shown on 
Figures 25, 26 and 27. ,\ copy of the laboratory analytical report and chain-of-custody 
document arc included as Appendix C. 

As expected from the groundwater .samples, the total raetds concentrations are generdly 
higher than the dissolved metals concentrations. 

Diisolved and Total Aneaic 

The groundwaler samples collected during the RI activities were submitted for dissolved (39 
samples) and totd (111 samples) arsenic laboralory andysis. The groundwaler concentrations 
of arsenic ranged from below laboratory melhod reporting limits (MRLs) to 423 ppb at 
ConocoPhillips Well W-10. Dissolved arsenic was detected in 90% of the submitted 
groundwater samples, and total arsenic was detected in 95% of the submitted groundwater 
samples. The relatively high frequency of detection may indicate that arsenic is naturally 
occurring in the soils and fill at the site. Levels of naturdly occurring arsenic are known to be 
present in the area. In generd, the concentrations of total arsenic are approximately 50% 
higher than the concentrations of tiissolved arsenic. 

Dissolved and Total Bariutn 
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The groundwater samples collected during the Ri activities were submitted for dissolved 
(39 samples) and total ( H I samples) barium laboratory andysis. The concentrations of barium 
over die site ranged from 6.8 ppb to 1,330 ppb at Chevron Weli B-19. Dissolved and totd 
barium was detected in 100% of the submitted groundwater samples. Concentrations of 
barium in groundwater appear to be relatively ubiquitous in the groundwater at the site, which 
may be attributed to naturally ocCTirring barium in the existing fill at the site. 

Diisohed and Total Cadmium 

The groundwater samples collected during the Rl activities were submitted for dissolved 
(39 samples) and total (11! samples) cadmiuin laboratory andysis. The concentrations of 
cadmium over the site ranged from below laboratory method rcporting limits (.MRLs) to 
34.9 ppb at Chevron Well B-26. Dissolved cadmium was detected in 9% ofthe submitted 
groundwaler samples, and total cadmium was detected in 36% ofthe submitted groundwater 
samples. In one of tjie three groundwater samples collected, the duplicate sample had 
concentrations of dissolved cadmium below (he laboratory MRLs, and in four of the 
40 groundwater samples, the duplicate sample had concentrations of total ladinium below the 
laboratory MRLs. Accordingly, the adjusted frequency of detection is 5% for dissolved 
cadmium and 32% for total cadmium. The distribution of cadmium (dissolved and totd) 
concentrations above laboratory MRLs appear to generdly be localized in the northca.stem 
(down gradient) and southwestern (up gradient) portions of the Wiilbridge Termind. 
This distribution (up gradient and down gradient) may indicate that the concentrations are 
likely background concentraiions at the site. 

Dissolved and Toial Chromiuin 

The groundwater samples collected during the RI activities were submitted for dissolved 
(39 samples) and totd ( I I I samples) chromium (unspedatcd) laboralory andysis. 
The concentrations of chromium over the site ranged from below laboralory MRLs to 317 ppb 
at ConocoPhillips Well B-18. Dissolved chromium was detected in 15% of the submitted 
groundwaler samples, and total chromium was detected in 74% of the submitted groundwaler 
samples. However, in four ofthe six groundwater samples, the recent groundwaler sampling 
in December 1998 and/or the duplicate sample had concentrations of dissolved chromium 
below the laboratory MRLs, and in six of the 29 groundwater samples, the recent groundwater 
sampling in December 1998 and/or the duplicate sample had concentrations of total chromium 
bdow the laboratory .MRLs. Accordingly, the adjusted frequency of detection is 5% for 
dissolved chromium and 2 1 % for totd chromium. The distribution of chromium (dissolved 
and total) concentrations appears to generdly be elevated in the northeastern portion of the 
site. 

KHM En.i ionmenlat Management, Inc. 5 8 

COPPOR00006307 



Diisohed and Totol Copper 

The groundwater samples collected during the Rl activities were submitted for dissolved 
(16 samples) and total (51 samples) copper quantitative analysis. The concentrations of copper 
over the site ranged from below laboratory MRLs to 242 ppb at Chevron Well B-28. 
To fiirther evduate the analyticd results, the frequency of detection was assessed. Dissolved 
copper was detected in 6% of the submitted groundwater samples, and totd copper was 
detected in 72% of the submitted groundwater samples. The dissolved copper concentrations 
are below the laboratory MRLs except for one sainple location, B-37; however, the 
concentration delected, 2.10 ppb, is just above the laboratory MRL of 2 ppb. The distribution 
of copper (dissolved and tolal) concentrations appears to generdly be elevated in the 
northeastern portion ofthe site. 

Dissolved and Total Lead 

The groundwater samples coUected during the Rl activities were submitted for dissolved 
(39 samples) and totd (111 samples) lead laboratory andysis. The concentrations of lead over 
the sile ranged from bdow laboratory MRI_s lo 1 32 ppb in Chevron Weil B-26 (Note: KMLT 
Weli MW-10 had a reported dissolved lead concentration of 161 ppb [Table l i b ] ; however, 
the duplicate of this sample was reported as 4,9 ppb). Dissolved lead was detected in 23% of 
the submitted groundwater samples, and lotal lead was detected in 79% of the submitted 
groundwater samples. However, in five of lhe nine groundwaler samples, the recent 
groundv\'atcr sampling in December 1998 and/or the duplicate sample had concentrations of 
dissolved lead below the laboratory MRl-s, and in 13 ofthe 88 ground>vater samples, the recent 
groundwater sampling in December 1998 and/or the duplicate sample had concentrations of 
totd lead below the laboratory MRLs. Accordingly, the adjusted frequency of detection is 10% 
for dissolved lead and 68% for totd lead. 

Dissolved and Total Mercury-

The groundwater samples collected during the Rl activities were submitted for dissolved 
(39 samples) and told (111 samples) mercury laboralory analysis. Ihe concentrations of 
mercury over the site ranged from below laboratory MRLs to I 8 ppb in the former Chevron 
Weil B-3!. Dissolved mercury was detected in 38% ofthe submitted groundwater samples, 
and totd mercury was detected in 44% of the submitted groundwater samples. However, in 
three of the 15 groundwater samples, the recent groundwater sampling in December 1998 
and/or the duplicate sample had concentrations of ilissolved mercury below the laboratory 
MRLs, and in seven of the 49 groundwater samples, the recent groundwater sampling in 
December 1998 and/or the duphcate sample had concentrations of total mcrairy bdow the 
laboratory MRLs. Accordingly, the adjusted frequency of detection is 3 1 % for dissolved 
mercury and 38% for total mercury. The distribution of mercury (dissolved and totai) 
concentrations appears to generdly be elevated in the northeastern portion of the site. 
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Historicdly, the presence of SPH at the Site was prevalent in the northeastern portion of the 
silc. The presence of free product can create a rcdudng environment (i.e., low D.O., low eh, 
e t c ) which may lead to mobilization of some metals. 

Dissolved and Total Selenium 

The groundwaler samples collected during the Rl activities were submitted for dissolved 
(39 samples) and totd (111 samples) sdenium laboratory andysis. The concentrations of 
selenium over the site ranged from below laboratory MRLs to 2.30 ppb in the Chevron Well 
B-30, The groundwater sample at wdl B-30 from ihc groundwaler-sampling event in 
December 1998 had concentrations below the laboratorv MRLs. Dissolved sdenium was 
detected In 5% ofthe submitted groundwater samples, and totd selenium was detected in 20% 
ofthe submitted groundwater samples. The dissolved sdenium concentrations are below the 
laboratory MRLs except for two sample locations, .MW-21 and U-3; however, the 
concentrations detected, 1.3 ppb and I ppb, respectively, is just above the laboratory MRL of 
1 ppb. Tlowever, in 5 of the 22 groundwater samples collected, the groundwater sampling in 
December 1998 and/or the duplicate sample had concentraiions of told sdenium below the 
laboratory MRLs. Accordingly, the adjusted frequency of detection is 15% for totd seienium. 
The totd sdenium concentrations ranged from 1 ppb to 2.3 ppb and were detected above 
laboralory MRLs in up gradient and down gradient sampling locations, which may indicate that 
the iiackground concentrations arc relatively dose lo die laboralory MRLs. The distribulion of 
selenium (dissolved and total) concentrations appears to generally be elevated in the 
northeastern portion ofthe site. 

Dissolved and Total Silver 

The groundwater samples collected during the Rl activities were submitted for dissolved 
(39 samples) and totd (111 samples) silver laboralory andysis. Ihe concentrations of silver 
over the site ranged from bdow laboralory MRLs to 7.10 ppb in the KMLT Well MW-9. 
Dissolved silver w.is detected in 10% ofthe submitted groundwater samples, and total silver 
was detected in 14% of the submitted groundwater samples. However, in one ol the two 
groundwater samples from the groundwater sampling in December 1998, concentrations of 
dissolved silver were bdow die laboratory MRLs. In seven of ihe 16 groundwater samples 
and/or the duplicate sample from the (rroundwater samphng in December 1998, detci:ted 
concentrations of total silver were below the laboralory MRLs. Accordingly, the adjusted 
frequency of detection is 2% for dissolved sdver and 8% for totd silver. The one occurrence of 
dissolved sdver can be assumed to be an isolated occurrence and not representative of the site 
or the data set. The KMLT Termind did not have concentrations above the laboralory MRLs al 
the various samphng locations, except lor two sampling locations: MW-9 and MW-15. 
The Chevron and ConocoPhillips Termind did not have concentrations of dissolved or totd 
silver above the laboratory MRLs in the northwestern and soutiiwestern portions, and 
concentrations of dissolved silver were below the laboratory MRLs for all sampling locations al 
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the Chevron and ConocoPhillips Termind. The relatively low detection of frequency may 
indicate that the totd silver concentrations are attributed to naturally occurring soils and fill at 
the site. The distribution of silver (dissolved and total) concentrations appears to generally be 
elevated in the nortbeastern portion of the site. 

Dissolved and Total Zinc 

The groundwater samples collected during the Rl activities were submitted for dissolved 
(16 samples) and totd (46 samples) zinc laboratory analysis. The concentrations of zinc over 
the site ranged from below laboratory MRLs to 1,950 ppb in the ConocoPhillips well U-5. 
Dissolved zinc was detected in 88% of the submitted groundwater samples, and totd zinc was 
detected in 87% ofthe submitted groundwater samples. Zinc appears to be ubiquitous in the 
groundwater at the site (induding upland sampling locations). The distribution of zinc 
(dissolved and total) concentrations appears to generdly be elevated in the northern and 
northeastern portions ofthe site. 

6.5.2 HYDROPUNCH WATER SAMPLE RESULTS 

A tota! of 25 borings were sampled with a hydropunch during drilling for the R] activities 
during October/November 1998. These samples contain an HP or RF in tbe sample ID. 
In March/April 1999, an additiond 10 borings were advanced in areas vtith underground 
utilities. These samples were identified with a UB in the sample ID, except for two samples 
designated G-HP 12 and G-HP 13. Borings GP-HP 12 and G-HP 13 were drilled to further 
delineate dissolved petroleum hydrocarbons near the KMLT Terminal. These hydropunch 
samples and the analyticd methods used on the sarnples are identified in Table 4. The results 
for the utility borings are plotted on Figure 28. Tables 12 through 18 summarize the analytical 
results from the October/November 1998 hydropunch sampling. Sample locations and results 
are shown on Figures 29, 30 and 31. The andyticd resdts arc discussed below. It is important 
to note, however, that water samples collected via hydropuncdies often contain high levds of 
suspended sohds. If the suspended solids contain contaminants, they will be extracted in the 
laboratory dong with any dissolved contaminants and reported as dissolved contaminants. 
Therefore, the analytical results generdly indicate much higher contaminant concentrations 
dian are actually present in the groundwater samples collected from properly constiucled 
monitoring wells. 

6.5.2.1 BTEX 

Table 12 summarizes the BTEX results from the hydropunch samples collected during the RI 
investigation. These results indicate that the BTEX compounds are present in the water from a 
number ofthe facility and utility boring locations. The maximum benzene concentration from 
a hydropunch sample at the facility was 249 ppb al KMLT boring C-HP 3. The maximum 
benzene concentration from a utility boring was 302 ppb in boring UB-7 dso near KMLT. 
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The maximum ethyibenzcne and toluene concentrations at the fadlity were dso at location 
G-HP 3 (82.8 ppb and 6,75 ppb, respectively). The maximum xylene result for the site was 
from ConocoPhillips boring T-HP 3 (63 ppb), 

6.S.2.2PAH 

Table 13 summarizes the PAH results from the hydropunch samples. These results indicate 
that the non-carcinogenic PAHs, acenaphthene, fluorene, anthracene, fluoranthene, 
phenanthrene, benzo (g,h,i) perylene and pyrene, were detected in one or more of the 
hydropunch samples. The carcinogenic PAHs, benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, bcnzo(a)pyrene, and chrysene, were detected in samples C-HP 3, UB-3, 
UB-4, and UE-7. Naphthalene, a non carcinogenic PAH, was detected in four samples. 

The samples with noncarcinogenic PAH detections were Chevron samples C-HP-2, C-RF 1, 
and C-RF 3, KMLT samples G-HP 1, G-HP 3, G-HP 4, G-HP 9, G-HP 10, ConocoPhillips 
samples T-HP 1, T-HP2, T-HP 5, and T-HP 6, and utility boring samples G-HP 13, UB-2 
through 5, and UB-7. The remaining seventeen samples did not contain any detectable PAH 
compounds. The detected concentrations range from 0.104 ppb (phenanthrene) in G-HP-13 to 
a maximum concentration of 29.6 ppb (phenanthrene) in UB-4. The majority of the PAH 
detections were in the 0.1 to 3.0 ppb range. 

The samples wilh detectable concentrations of naphthdene were G-HP 3, G-HP 9, T-HP 6, 
and UB-7. The detected concentrations ranged from 0.135 ppb to 2.88 ppb. 

The carcinogenic PAHs detected in samples C-HP 3, UB-3, UB-4, and UB-? ranged in 
concentration from 0.105 (benzo(a)pyrenc) to 2.92 ppb (chrysene). 

6.S.2.3 SVOCs 

Twenty-five sdected hydropunch boring samjiies were submitted for a complete SVOC 
andysis. These samples are listed in Table 4. The SVOC results arc summarized in Table 14. 
No SVOCs were detected in the utility borings. 

Of the 60 SVOC target analytes, fourteen were detected. Of the delected SVOCs, eleven 
were PAHs (acenaphtiiene, anthracene, ben2o(a)anthracene, benzo(a)pyrcnc, 
benzo(b)fluoranthene, benzo(ghi)perylene, fluoranthene, fluorene, naphthdene, phenanthrene, 
and pyrene). The samples with detectable concentrations of the listed PAFIs were Chevron 
samples C-RF-I and C-RF-2, KMLT samples G-HP ID, G-HP2, G-HP 3, G-HP 4, and G-RH 
2 DUP, and ConocoPhillips samples 'T-HP 1 and T-HP 2. The detected concentrations 
ranged from 0.100 ppb to 2,400 ppb. With the exception of anthracene, these compounds 
were dso detected in the RI wells (Sections 6.5.1.3 and 6.5,1,4). 
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In addition to the PAHs, three odier SVOC compounds were detected. 'These were 
2 methybiaphthdene, bis(2-ethylhexyl)phthalate (BEHP), and phenol. The BEHP detections 
were in samples C-RF 2 (70.8 ppb), C-RF 3 (3,530 ppb), G-RF 1 (16.1 ppb), T-RF 1 
(17.5 ppb), UB-5 (18.4 ppb), UB-6 (21.1 ppb), UB-7 (22.0 ppb), and UB-8 (29.3 ppb). 
BEHP is, however, a common laboratory contaminant. 

Like naphthdene, the compound 2-methylnaphthalene Ls a common constituent of diesel and 
heavy oils. Based upon the analyticd results, 2-rnethylnaphthdene appears to be assodated 
wilh naphthdene in most cases. As such, it is likely that the source(5) of 2-melliyliiaphthdene 
at the facility are historic fuel spills. Two 2-methylnaphthdene detections were reported. 
The maximum concentration of 2-melhylnaphlhdene at the site was 21.1 ppb in sample T-HP 
I. The second detection was 10.8 ppb in sample f-HP 2. 

Phenol was detected in one sample, G-HP 7 (12.2 ppb). Based upon these findings, it is 
recommended that phenol not be retained as a groundwater COC. 

6.5.2.4 VOCs 

Flydropunch samples from sdected borings were andyzed for the full suite of VOC target 
analytes. These samples are identified in Tabic 4. The VOC results are summarized in 
Table 15. 

Of the 63 VOC target andytcs, diirtccn were delected. The VOC analytes 
delected are: benzene, n-bulylbcnzenc, scc-butylbenzene, tert-butylbenzenc, ethyibenzcne, 
isopropylbenzcne, p-i.sopropyltoluene, n-propylbenzene, naphthdene, toluene, 
1,2,4-lrimclhylbenzene, 1,3,5-lrimethylbenzene, and m,p-xylcnc. ITicse VOCs are dl typical 
trace constituents of heavy fuels. 

Benzene was detected in five samples at concentrations ranging from 8.20 ppb 
(KMLTG-HP-4) to 293 ppb (KMLT G-HP-3)- See Section 6.5.2.1 for a more detailed 
summary of BTEX results. 

N-buts'ibenzene was detected in three samples at concentrations i-anging from 3.08 ppb 
(Chevron C-RF-I) to 6.26 ppb (UB-3). Sec-bulylbenzene was detected in seven samples at 
concentrations ranging from 2.77 ppb (Chevron C-RF-I) to 18.9 ppb (KMLT G-HP-1 D). 
Tcrt-butylbenzene compounds were delected in one sample at a concentration of 1.44 
(ConocoPhillips T-RF-2). Based upon these findings, it is recommended that tert-butylbenzenc 
not be retained as a groundwater COC. 

Ethylbenzene was detected in two samples at concentrations ranging from 5.70 ppb (UB-7) to 

82.8 (KMLT G-HP 3). 
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Isopropylbenzcne was detected in eleven samples at couceiiti ations ranging from 1.13 ppb 
(ConocoPhillips T R F 2) to 36.87 ppb (ConocoPhiiiips T-HP 1). 7hc only detection of 
p-isopropyitoiucnc was 6.55 ppb in a duphcate sample from KMLl" sample G-HP I; however 
was not detected in the first sample (G-HP 1) collected from this same location. 
N-propylbcnzcnc was also detected in I 1 samples at concentrations ranging from 1.65 ppb 
(ConocoPhiflips T-RF 2) to 73,7 ppb (ConocoPliillips T-HP 3), 

Naphthalene was detected in one sample at a concentration of 3.02 ppb (UB-7). 

Toluene was detected in five samples at concentrations ranging from 1.92 ppb (KMLT G-TIP 5) 
to 6.75 ppb (KMLT G-HP 3). 

I'he 1,2,4-lrimethylbenzene was present in the duplicate from one hydropunch location (G-HP 
1 DUP) at a concentiation of 21.0ppb; however was not detected in the first sample (G-HP 1) 
collected from this same location. The compound 1,3,5-lrimediylbenzene was present in 
hydropunch sample G-HP 2 at a concentration of 2.2 ppb. Based upon these fmdings, it is 
recommended that 1,3,S-trimethyIbenzene not be retained as a groundwater COC. 

M,p-Xylene was detected in three .samples at concentrations ranging from 4.12 ppb (UB-'7) to 
44.5 ppb (KMLT G IIP 3). 

6.5.2.5 Pcs t ic ides /PCBs 

Groundwater from two Chevron borings, fourteen KMLT borings, one ConocoPhillips boring 
and three utility borings was collected and analyzed for pcstiddcs during October/November 
1998. One ofthe KMLT boring samples was also analyzed for P(.;R5. The hydropunch samples 
are fisted in Table 4. The resdts of the pcstidde analyses are presented in Table 16 and the 
PCB resdts are shown in Table 17. 

Of the 22 pesticide analytes, only three were deteaed: gamma-BHC (findane), diddrin, and 
cndrin ketone. Lindane was detected in two samples at concentrations ranging from 0.598 ppb 
(KMLT G-HP 7) to 4.85 ppb (K.MLT G-HP 8). Diddrin was delected in one sample at a 
concentration of 0.190 ppb (KMLT G-HP 9). Based upon these fmdings, it is recommended 
that dieldrin not be retained as a groundwater COC. Endrin ketone was detected in three 
samples al concentrations ranging from 0.110 ppb (K.VILT G-HP 6) to 0.251 ppb (K.MLT G-
HP8) , 

As shown in the tables, no PCB compounds were delected. Therefore, PCB compounds should 
not he retained as a COC. 
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6.S.2.6 Metals 

Selected boring locations were sampled and analyzed for totd and dissolved metals. The melals 
analyte Ust for the hydropunch samples induded arsenic, barium, cadmium, copper, 
cliromium, lead, mercury, selenium, silver, and zinc. The results from the totd metds 
andyses are summarized in Table 18a. Dissolved re.sulls are in Table 18b. 

As fjtpeaed from hydropunch samples, the told metds results are generally higher than the 
dissolved results. Detected total and dissolved arsenic concentrations over the site range from 
2.30 ppb to 48.0 ppb. Elevated levels of naturdly occurring arsenic are known to be present in 
the region. 

The maximum total or di.ssolved barium result at the facihty was 2,940 ppb at ConocoPhiflips 
sample location T-RF 2. All other barium results are less than 1,340 ppb. Therefore barium is 
only a potential concern at this location. Based upon the groundwater monitoring wells results 
for barium, barium should not be retained as a groundwater COC. 

None of the hydropunch samples contained deteaable concentrations of total cadmium. 
Dissolved cadmium vv-as detected in one sample (UB-5) at a concentration of 18.1 ppb. 

The maximum total or dissolved chromium (unspedated) resdt at the fadlity was 379 ppb 
(total) at ConocoPhillips sample location T-RF 2. The remaining detected chromium 
concentrations are less than 171 ppb. 

The maximum lotal or dissolved copper result at the fadlity was 661 ppb at the ConocoPhiflips 

sample location T-RF 2. 

Totd lead concentrations over the site ranged from not detected to 77.8 ppb (T-RF 2). 
Dissolved lead over the site ranged from not delected to 6.4 ppb in ConocoPhillips boring 
T-HP-1. 

Totd mercury concentrations over the site ranged from not detected to 1.02 ppb CT-RF 2). 
Dissolved mercury was detected in one sample (UB-8) at a concentration of 0.263 ppb. 

Told selenium and silver was detected in one sample {T-RF-2) at concentrations of 2.00 ppb 

and 1.40 ppb, respectively. Dissolved selenium and silver was not detected in any of the 

samples. 

'ITie maximum deteded totd or dissolved zinc concentration at the facility was 980 ppb at 
ConocoPhillips sample location T-RF 2. 
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6.6 RIVER SEDIMENT INVESHGATION RESULTS 

A totd of 13 river sediment locations were sampled during the RI field activities. 
These samples were collected during December of 1998. The river sediment samples were 
collected from points approximately SO feet off shore from the ordinary high water mark 
(OHWL) or at 100 feet from the OHWL in the vicinity of the Sdtzman Creek and Doane 
Avenue 60-inch Storm Sewer outfdl. The samples were co-located with the surface water 
samples (Section 6.7, below). 'The surface water samples and the andyticd methods used on 
the samples are identified in Table 4. Tables 19 through 23 and Figure 32 summarize the 
andyticd results from the December 1998 sampling of these sedimciil sites. The andyticd 
results are discussed bdow, 

6.6.1 BTEX 

Table 19 summarizes the BTEX results from the river sediment samples collected during the Rl 
investigation. These results indicate that the BTEX compounds were not detected at the 
laboratory's method detection limit in dl ofthe samples collected during December of 1998. 

6.6.2 PAH 

Table 20 summarizes the PAH results from the sediment samples. These results indicate that 
the non-cardnogcnic PAHs anthracene, fluoranihene, phenanthrene, benzo (g,h,i) peryiene and 
pyrcne were detected in one or more of die sediment samples. The carcinogenic P.AHs benzo 
(a) anthracene, bemo (b) fluoranthene, benzo (k) fluoranthene, benzo (a) pyrene, chrysene, 
atid indeno (1,2,3,c,d) pyrcne were also detected in one or more of the samples. 

The samples wilh noncarcinogenic PAH detections were KMLT samples G-SED I, G-SKD 2, 
and G-SED 4, and ConocoPhiiiips samples T-SED 2, T-SED 3, and T-SED 5. The deteaed 
concentrations range from 6.85 ppb (fluoranthene) in G-SED-4 to a maximum fluoranihene 
concentration of 629 ppb in T-SED 3. 

The samples with carcinogenic PAH detections included KML'T samples G-SED 1, G-SED 2, 
G-SED 4, and ConocoPhillips samples T-SED 3 and T-SED 5. The deteaed concentrations 
range from 7.16 ppb (benzo(b)fluoranthene) in G-SED-2 DUP to a maximum chrysene 
concentration of 268 ppb in T-SED 3. 

The three Chevron samples, KMLT sample G-SED 5 and ConocoPhillips samples T-SED 1 and 
T-SED 4 did not contain any detectable PAH compounds. 

6.6.3 SVOCs 

Nine river sediment samples were submitted for a complete SVOC andysis. These samples are 
listed in Table 4. The SVOC results are summarized in Tabic 21. Of the 65 SVOC target 
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andytes, ten were detected and were PATIs. The PAHs detected indude; bcnzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fiuorandiene, benzo(ghi)perylene, benzo(fc)fiuoranthene, chrysene, 
fluoranthene, indeno(l ,2,3-cd)pyrene, phenanthrene, and pyrcne. The detected concentrations 
range from 7.16 ppb (benzo(b)nuoranthene) in G-SED-2 to a maximum fluoranihene 
concentration of 629 ppb in T-SED 3. 

I'he three Chevron samples, KMLT sample G-SED 5 and ConocoPhillips sample T-SED 1 did 
not contain any detectable SVOC compounds. 

6.6.4 PESTIODES 

Seven river sediment samples and two duplicates were andyzed for pesticides during December 

of 1998. The sediment samples are listed in Table 4. The results of the pcstidde andyses are 

presented in Table 22, As shown in the tables, no pcstidde compounds were detected with the 

exception of4,4N - DDD (10.6 ppb) in sample G-SED 3, 

6.65 METALS 

Selected sediment samples were andyzed for total metals. The metds analyte list for the 
sediment samples induded arsenic, barium, cadmium, copper, chromium, lead, mercury, 
selenium, silver, and zinc. The resulis from the totd metds analyses are summarised in 
Table 23. 

Totd arsenic concentrations in the sediment samples ranged from 1,220 ppb (C-SED 2) to 
6,S30ppb('F-SED5), 

The detected totd barium concentrations ranged from 58,900 ppb (T-SED 5) to 180,000 ppb 
(C-SED 1). 

'Totd cadmium concentrations ranged from 651 ppb (C-SED 2) to 5,790 ppb ("T-SED 5), 

The detected total chromium (unspedated) concentrations detected in the sediment samples 
ranged from 13,300 ppb (T-SED 5) to 39,600 ppb (C-SED 1), 

The detected totd copper result was 11,300 ppb (C-SED 2) to 47,900 ppb (TSED 3), 

Totd lead concentrations ranged from 10,000 ppb (C-SED 2) lo 49,300 ppb (G-SED 2). 

Total mercury, selenium and silver were not detected in any of the sediment samples collected. 

Totd zinc concentrations ranged from 17,300 ppb (T-SED 3) to 73,700 ppb (C-SED 1). 
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6.7 SURFACE WAITR INVESTIGATION RESULTS 

A totd of 13 surface water locations were sampled during the Rl field activities. These s.amples 
were collected during December of 1998. The surface water samples were collected from 
points approximately 50 feet off shore from the ordinary high water mark (OHWL) or al 
100 feet from the OHWL in the vicinity of the Sdtzman Creek and Doane Avenue 60-inch 
Storm Sewer outfall. The surface water samples were co-located with sediment samples 
(Section 5.4, above). The surface water samples and the analytical methods used on the 
samples are identified in Table 4. Tables 24 to 26 and Figure 32 summarize the analytical 
results from the December 1998 sampling of these surface water sites. The anal)tical results 
are discussed bdow. 

6.7.1 BTEX 

Table 24 summarizes the BTEX results from tbe surface water samples collected during the RI 
investigation. These results indicate that the BTEX compounds arc not present in any of the 
surface water samples collected. 

6.7.2 PAH 

Tabic 25 summarizes the PAH results from the surface water samples. These results indicate 
that the noncarcinogenic PAHs were not detected in any of the surface water samples 
coUected. Naphtbdene was the only carcinogenic PAH delected in the surface water samples 
collected. The naphthdene concentration in KMLT sample G-SW 4 was 0.243 ppb. 

6 .7.3 METAIS 

Selected surface water locations were sampled and andyzed for total and dissolved metals. 
The metals andyte list for the surface water samples induded arsenic, barium, cadmium, 
copper, chromium, lead, mercury, selenium, silver, and zinc. The results from the total metds 
analyses are summarized in Table 26a. Dissolved metals results are in Table 26b. 

As experted from river water samples, the lotd metds results are generdly much higher than 
the dissolved results. Totd and dissolved arsenic, cadmium, mercury, selenium and silver were 
not detected at the laboralory detection limit in any of the siufacc water samples collerted. 

The maximum total or dissolved barium result was 23.7 ppb al Clievron sample locaiion C-SW 
3. 

The maximum totai chromium (unspedated) result was 2.40 ppb (total) in Chevron C-SW 3. 
iTie remaining total chromium concentrations arc less than 2 ppb. Dissolved chromium was 
not delected in any of the surface water .samples. 
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The maximum total or dissolved copper resdt in the surface water samples collected was 
3.90 ppb in KMLT G-SW 3. 

Totd lead concentrations ranged from not detected to 6.80 ppb (G-SW 3). Dissolved lead 
ranged from not detected to 3.10 ppb in Chevron C-SW 3. 

The maximum total or dissolved zinc result in surface water at the facility was 42.6 ppb in 
ConocoPhdlips sample location T-SW 5. 

6.8 SEEP SAMPLING RESULTS 

A tolal of three seep water samples (Seep I, Seep 2 and Seep 27) were collected from two seep 
locations on the K.MLT terminal (Seep 1 and Seep 2) and one near the ConocoPhillips/Chevron 
property line (Seep 27). Seep 1 was colleaed under the KMLT dock. Seep 2 was collerted to 
the north ofthe KMLT dock in the beach area. These samples were coilected during April of 
2003, The seep sample from the ConocoPhiihps/Chevron property line was colleded near the 
location of the former 27-inch storm sewer outfdl. This sample was collected on July 3, 2003. 
The andyticd results are discussed below and are presented in Tables 34 through 38. Figure 32 
shows the locations of these seep samples. 

6.8.1 BTEX 

These resdts indicate that the BTEX compounds are not present in any of die seep waler 
samples colleaed from the two seeps on the KMLT property. The seep sample collerted from 
near the ConocoPhiliips/Chevron property line contained toluene at a concentration cf 
0.751 ppb and totd xylenes at a concentration of 1.69 ppb. 

6.8.2 PAH 

ilic results indicate that there are no PAH compounds in the groundwater collected from the 
two seeps on the KML T property. Two PAHs were detected in the seep sample collerted near 
the ConocoPhilfips/Chevron property boundary. .Acenaphthene was delertcd at a 
concentration of 1.07 ppb and fluorene was detected at a concentration of 3.31 ppb. 

6.8.3 METALS 

The seep water samples were andyzed for totd and dissolved mercury and zinc. Total mercury 
was detected at a concentration of 0.000683 ppm tn one sample on the KMLT property. 
This sample was collected from the seep nearest the dock. Totd and dissolved zinc was 
dcterted in both samples from the KMLT property. The deterted concentrations ranged from 
0.00803 ppm (dissolved zinc in Sample Seep-2) to 2.71 ppm (total zinc in Sample Seep 1). 
No mercury or zinc was detected in the sample from the ConocoPhillips property. 
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6.8.4 TPH 

All three samples were andyzed for TPH identification using Northwest Method 
NWTPH-HCID. TPH as dicsd was deterted in samples Seep-1 and Seep 27. In addition, TPH 
as oil was detected in sample Seep 1. These samples were further andyzed for TPH as diesel 
and oil using Nordiwest Method TPH-Dx with a silica gel deanup procedure and without the 
silica gel deanup procedure. Concentrations of TPH as diesel and oil were not deterted by the 
andyticd method when the silica gel cleanup procedure was used for sample Seep 1. However, 
I'PH as diesel was delected in sample Seep 27 using the sihca gel cleanup method at a 
concentration of 1.42 ppm. Silica gel deanup is a laboratory procedure that removes non-
petroleum compounds (organic malerid) from the sample rnaterid prior to die TPH 
extraction. 

Sample Seep 27 was also analyzed for ITH as gasoline. A concejilralion of 326 ppb was 
deterted in diis sample. 

6.9 SOIL INVESTIGATION RESULTS 

Surface soils and subsurface soils were sampled during the RI field activities. Surface soils were 
identified with an SS in the sample ID (i.e., T-SS 1), Subsurface samples were identified with 
an HP (hydropunch), an HS (hot spot hydropunch), a RF (river front hydropunch), or a UB 
(utility boring) in the sample ID. A told of 54 surface soil samples were collected and 
andyzed. One hundred and ten subsurface soil samples were collected from the HP, RF, and 
UB sample locations. An additiond 16 subsurface soil samples were collerted from surrogate 
'hot spot' locations on the KMLT and ConocoPhillips terminals (eight samples from four 
borings at eacJi facility). These samples and the andytical methods used are summarized in 
Table 4. Note that the hot spot samples were only analyzed for BTEX and PAHs. 

Tables 27 to 32 summarize the andytical resdts from the sampling of these sites. Surface soil 
sample locations and results are shown on Figures 33, 34, and 35. Vadose zone sample results 
are shown on Figures 36, 37, and 38. Capillary fringe resdts are shown on Figures 39, 40, and 
41 , and saturated zone results are shown on Figures 42, 43, and 44. The UB sample locations 
and results are shown on Figure 45. A utilities map with sdected cross-sections is shown on 
Figure 45. The andytical results from the SS, HP, RF and UB samples are discussed below. 
'I'he HS sample results are discussed separately in Section 5.10. 

6.9.1 BTEX 

Tables 27a, 27b, and 27c summari7.e the BTEX results from the soil samples coUerted during 
the RI field artivities. 
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These results indicate that the BTEX compounds were deterted in seven of the 60 SS samples 
(Tdile 27a). The deterted BTEX concentrations ranged from 77.9 ppb of toluene in sample 
G-SS 6 to 6,210ppb of xylene in sample G-SS 22. 

For the subsurface soils, thirteen BTEX detections were recorded in the 93 HP and RF samples 
and two detections were recorded in the 28 UB samples (Table 27b). The deterted BTEX 
concentrations ranged from 54.5 ppb of ethylbenzene in sample G-HP 2 to 13,900 ppb of 
xylene in sample T-HP 3. 

6.9.2 PAH 

Tables 28a, 28b, and 28c summarize the BTEX results from the soil samples collected during 
the RI fidd activities. 

Table 28a summarizes the PAH results from the 38 surface -soil samples. These results indicate 
that low levels of PAHs are present in many areas of the site. These results indicate that the 
noncarcinogenic PAHs acenaphthene, acenaphtbylene, anlhracene, benzo (g,h,i) perylene, 
fluoranthene, fluorene, naphthdene, phenanthrene, and pyrcne were deterted in one or more 
of the surface soil samples. The carcinogenic PAHs benzo (a) anthracene, benzo (b) 
fluoranthene, benzo (k) fluoranihene, lienzo (a) pyrene, chrysene, dibenzo(a,h)anthracene, and 
indeno (l,2,3,c,d) pyrene were dso deterted in one or more ofthe samples. 

1'he samples with non-carcinogenic PAH detections were Chevron samples C-SS-3, C-SS-S, 
C-SS-6, C-SS-8, C-SS-9, C-SS-II, and C-SS-14, K.MLT samples G-SS-2, G-SS-3, G-SS-4, 
G-SS-6, G-SS-8, G-SS-11, G-SS-13, G-SS-IS, G-SS-I7, and G-SS-20, Confx;oPhilhps samples 
T-SS-3, T-SS-3 DUP, T-SS-9, and T-SS-12. The detected concentrations range from 
6,810 ppb (indeno (l,2,3-c,d) pyrene in C-SS-11 to a maximum phenanthrene concentration of 
80,800 ppb in G-SS-6. 

The samples with carcinogenic PAH detections included Chevron samples C-SS-3, C-SS-5, 
C-S5-8, C-SS-9, and C-SS-11, K.MLT samples G-SS-2, G-SS-3, G-SS-4, G-SS-6, G-SS-8, 
G-SS-11, G-SS-13, G-SS-15, G-SS-18, and G-SS-20, ConocoPliillips samples T-SS-3, T-SS-3 
DUP, T-SS-9, and T-SS-12. The detected concentrations range from 6,740 ppb (fluoranthene) 
in C-SS-8 to a maximum chrysene concentration of 25,000 ppb in G-SS-6. 

For the subsurface soils, PATI detections were recorded in the 73 TIP and RF samples and in the 
29 UB samples (Tabic 28b). The deterted noncarcinogenic PAH concentrations ranged from 
6,760 (fluoranthene) in UB-8 to 14,200 ppb of phenanthrene in sample C-RF-1, and the 
detected carcinogenic PAH concentrations ranged from 6,700 ppb (benzo(a)anthracene) in 
UB-8 to 523 ppb of chrysene in sample G-RF-1. 
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6.93 S V O C S 

Twejily-three surface samples were submitted for a complete SVOC andysis. These samples 
are listed in Table 4. The SVOC results are summarized in Table 29a. Only one non-PAH 
SVOC (dibenzofuran) was deterted in the samples. This andyte was present in sample C-SS 4 
at a concentration of 40 ppb. 

Twenty-two HP and RF subsurface soil samples and 10 UB samples were submitted for a 
complete SVOC analysis. These samples are lislcd iti Table 4. The SVOC results arc 
summarized in Table 29b. Only one non-PAH SVOC (bisl2-ethylhcxyllphihdatc or BEHP) 
was detected in the samples. This andyte was present in samples G-HP-12, G-HP-13, UB-I, 
UB-2, UB-6, UB-7, UB-7 DUP, UB-8, and UB-8 DUP. All of diese samples were collected 
from the bottom of Geoprobe borings within the utility trenches located on site. The BEHP 
concentrations ranged from 3,850 to 5,970 ppb. 

6.9.4 VOCs 

Twenty-three surface samples were submitted for a complete VOC .inalysis. Thejje samples are 
listed in Table 4 and the VOC resdts are summarized in 'Table. 30a. Of the twenty-three 
samples, two samples (C-S.S-12 and G-SS-22) contained detectable VOC compounds. Sample 
C-SS-12 contained n-butylbenzene, scc-butylbenzene, elhylbenzene, isopropylbenzcne, 
p-isopropyltolucne, naphthdene, n-propylbenzenc, 1,2,4-trimelhylbeiizene, 

I,3,S-trimethylbenzene, and m,p-xylene. The deterted concentrations range from 152 ppb 
(sec-butvlbenzene) to a maximum 1,2,4-trimethylbcnzenc concentration of 5,280 ppb. Sample 
G-SS-22 contained n-birtylbenzene, sec-butylbenzene, tert-butylbenzenc, ethylbenzene, 
isopropylbenzene, p-isopropyltoluene, n-propylbenzene, 1,2,4-trimethylbenzene, 

l,3,S-trimethylbenzene, o-xylene, and m,p-xylene. 'I'he detected concentrations range from 
125 ppb (tert-butylbcnzcnc) to a maximum p-isopropylbenzene concentiation of 1,280 ppb. 

Twenty-two HP and RF samples and 10 UB samples were suhmittcd for a complete VOC 
andysis. These samples arc listed in Table 4. The VOC results are summarized in Tabic 30b. 
Two samples (C-RF-1 and UB-4) contained detertable VOC compounds. Sample C-RF-1 
contained n-buty ibenzene, scc-butylbenzene, and n-propylbenzene. The dcterted 

concentrations range from 1,360 ppb (terl-butylbenzene) to a maximum n-butylbenzene 
concentration of 2,290 ppb. Sample UB-4 contained n-butylbcnzenc, sec-butylbenzene, 
isopropylbenzene, and n-propylbenzene. The deterted concentrations range from 497 ppb 
(isopropylbenzene) to a maximum n-propylbenzene concentration of 2,430 ppb. 

6.9S METALS 

Fifteen selerted surface soil samples, fourteen subsurface HP and RF samples, and ten UB 

samples were collerted and andyz-ed for totd melds. The metds andyte list for these samples 
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induded arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, and zinc. 
The results from the to td metals analyses are summarized in Tables 31 a and 3 lb. 

Totd arsenic concentrations over the site ranged from 1,360 ppb lo 10,500 ppb in surface soils 
(Table 31a). There is no clear distinction in arsenic concentration between the ChcvTOn, 
KMLT, and ConocoPhillips sites. Similar arsenic results are seen in the TIP, RF, and UB 
samples, where the range of arsenic is from 1,200 ppb to 288,000 ppb (Table 31 b), /Vrsenic is, 
however, known to occur naturally at elevated concentrations in the region. 

The maximuni totd barium rp.sult at the fadlity was 249,000 ppb at KMLT surface sample 
location G-SS 21 (Table 31a). Barium was detected in dl the surface and subsurface samples. 

Totd cadmium concentrations over the site ranged from not detected to 8,760 ppb 
(Table 3 lb). Five surface samples and fifteen subsurface simples had concentrations below the 
laboratory MRl-s. 

The maximum lotal chromium (tmspedated) result at the facility was 30,800 ppb (totd) at 
KMLT subsurface soil sample locaiion G-RF-4-(15) D at IS feet below grade. Most of the 
remaining chromium concentrations are in the 10,000 to 20,000 ppb range (Tables 31a and b). 

Total copper concentrations over the site ranged from 7,690 ppb to 134,000 ppb in surface 
soils (Table 31a). The subsurface samples had concentrations ranging from 4,260 ppb to 
28,600 ppb (Table 3 lb). 

The total lead concentrations ranged from 15,100 ppb to 142,000 ppb for the surface samples 
(Table 31a) and 2,720 ppb lo 34,900 ppb for the subsurface samples ("Table 31b). 

Total mercury was only detected in three of fifteen surface samples ("Tahle 31a) and two of 
twenty-four subsurface samples (Tabic 31b). ITie maximum mercury concentration detected 
was 253 ppb in .sample T-SS 11. 

Total selenium was deteaed in six of the fifteen surface samples (Table 31a) and one of the 
twenty-four subsurface samples f Table 31b). The maximum selenium concentration dcterted 
was 892 ppb in sample C-SS 8. 

Total silver was not detected in the fifteen surface samples (Table 31a) or the Iwpjity-four 

subsurface samples (Table 31 b). 

Totd zinc concentrations in the samples ranged from 46,200 ppb to 387,000 ppb for the 
surface samples (Table 31a) and 39,900 ppb to 74,300 ppb for die subsurface samples 
(Td3le3lb). 
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Given that arsenic is the only metd present in concentrations that exceeded the PRG, it would 
normdly be the only one retained as a site soil COC. However, due to arsenic ocinirring 
naturdly at elevated concentrations in the region, consideration should be given to removing it 
from the list of site soil COCs. 

6 .9 .6 PESTiaoES 

Seven surface soil samples, thirteen subsurface HP samples and eight utility boring samples 
were andyzed for pestiddes during the Rl field artivities. The samples arc listed in Table 4. 
The resdts of the pcstidde andyses arc presented in Table 32a (surface samples) and 32b 
(subsurface samples, induding utility borings). 

As shown in Tabic 32a, two surface samples (G-SS-2 and G-SS-18) contained detectable 
concentrations of die 22 pestiride analytes (4,4-DDD, 4,4-DDE, and 4,4-DDT). 
The maximum concentration deterted was 2,090 ppb of 4,4'-DDT. 

Only utility boring UB-4 at 12 feet below contained detertable pesticide compounds 
fTable 32b). ITie detected compound (4,4'.DDD) was present at a concentration of 57.7 ppb. 

6.10 ETHANOL STUDY 

PNG Environmental and Chevron Research and Technology Company completed a study ofthe 
March 1999 release of 19,000 gallons ol edianol. The research project included the installation 
of "nested" wells to evaluate three different horizons in the groundwater table and the 
monitoring of existing wells over and I8-mondi period. These wells provide adequate 
delineation of the ethanol plume. 'The following text vvas copied from the Chevron Research 
paper: "Within six months after the release, ediaiioi was detected 250 feel (76 m) 
downgradient (CR-16), but shortly afterward the plume appeared to attenuate. Ethanol 
concentrations have significantly dedincd in two monitoring wells dirertly downgradient of die 
ethanol release (CR-12 and CR-13). December 2000 ethanol concentrations increased in these 
two wdls, compared to earlier trends, suggesting some residud ethanol remains in the vadose 

The presence of ethanol has affected pre-existing petroleum hydrocarbon in both the N.APT. and 
the dissolved phases. However, ethanol concenti-ations at UST release sites (10% ethanol in 
ethanol-gasoiine mixtures) are not likely to have the same impart on a hydrocarbon plume. 
N A P L thickness in one near-source monitoring well (CR-19) has exceeded 2 feet (0.6 m) and is 
sustained during water table flurtuations. March 1999 data (pre-release) from the 
downgradient well, CR-7, coupled with increasing benzene concentrations in that well, suggest 
a possible cosolvent effect resulting from the presence of ethanol. 
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'The presence of ethanol has created a strongly anaerobic groundwater system, demonstrated by 
low or nondetertable DO, depleted sulfate and nitrate, and elevated methane concentrations. 
Declining ethanol concentrations in near-source morutoring wells, die lack of ethanol 
downgradient, and acetate detections in downgradient wells provide evidence for ethanol 
biodegradation" (Chevron Research, 2001). 
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9.0 HOT SPOT DETERMINATION 

This section was prepared lo present an evaluation of potentid hot spots at the site. The media 
cvduatcd were sod, sediment, groundwater, surface water, and SPH. This evduation was 
completed following the DEQ guidance document tided 'Guidance For Identification ofHot Spots", 
dated April 1998. 

As part ofthe RI/FS process in Oregon, it is required to determine whether or not areas ofthe 
site meet the criteria of the hot spot dcfmition. Assessment of potentid hot spots is necessary 
because Oregon Revised Statute 465.315 requires the DEQ Diiertor to selert or approve a 
remedial action requiring treatment of hot spots to the extent treatment is feasible. 

9.1 GROUNDWATER AND SURFACE WATER 

This section presents the evduation of hot spots in groundwater and surface water. 
OAR 340-122-115(31) (a) defines hot spots in groundwater and surface water as foUows: 

"for groundivacer or surface ivater, hazardous substances having a significant adverse effect on beneficial 
uses of water or waters to which hazardous substances would be reasonable likely to migrate and for which 
treatment is reasonably likely to restore or protect such beneficial uses within a teasnnnhle time., as 
determined bj ajeasibility study." 

.As described in Scrtion 7.0, industrid water supply and groundwater recharge to the 
Wdlamette River were identified as current and reasonably likely future beneficid uses of 
groundwater in the locably of the site. The surface water in the Willamette River currendy 
supports aquatic habitat and recreation, and is dso used as a source of industrid water supply. 

Heavy industrid use, specifically ongoing use as a bdk fuel terminal, was identified as the 
current and reasonably likely future land use for the site. The DEQ's Guidance Jor Conducting 
Beneficial Water Use Dcterrtiinations at Environmental Cleanup Sites identifies non-contart water and 
water used as a solvent or as a raw materid, including use in food and beverage processing, as 
potential industrial us&s of water. "The result of the land use determination iiidicate.5 that 
industrial uses assodated wilh food and beverage processing are not reasonably hkely, and 
identifies non-contart uses as the current and reasonably likely future industrial uses of water. 
In consideration of the futiire uses of the site as a bulk petroleum lerminal, the non-contart 
industrial uses of water are more specificdly those non-contart uses associated with operation 
of bulk petroleum terminds. 

Slidlow groundwater at the site discharges into the Willamette River. Groundwater is 
currently being extrarted from a deeper aquifer for use in the produrtion of asphdt at the 
adjacent Chevron Asphdt facility. In consideration that there is currently no impairment to the 
benefidd use of this existing deeper industrid groundwater supply, and shallow site 
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groundwater discharges lo the river, no impairment ofthe identified industrid benefidal uses of 
groundwater assodated with bulk petroleum terminals is experted in the future. 

The current and reasonably likely future beneficid uses as.sodat;ed with surface water in the 
Willamette River are aquatic habitat, recreation, and industrial water supply. In addition, a 
beneficial use of site groundwater is recharge into the Willamette River. In consideration of 
groundwater discharge from the site into the Willamette River and the identified beneficial uses 
of surface water, the potential for significant adverse effects of these benefidal uses must be 
evduated to assess if there are potential hot spots in groundwater and surface water. 

The ecological risk assessment results support that there arc currendy no significant adverse 
effects to the beneficial surface water uses identified lor the Willamette River. In consideration 
that the potentid for ecological effects is relatively low, it is concluded there are no significant 
adverse effects to surface water for die identified non-contact industrid uses associated with 
operation of bulk petroleum terminds. 

With regard to the potentid for significant adverse effects to the benefidd uses of surface water 
in the future, the ccologicd risk assessment results indicate that groundwater samples from 
borings dong the Willaiiielle River contain concentrations of petroleum-rdated contaminants 
that may cause an unacceptable ecological risk in the event this contamination migrates to the 
river. DEQ guidance indicates that if any significant adverse efforts are fikely to exist in the 
future, il will be necessary to determine In a feasibtUty study if treatment is reasonably likdy to 
restore or protert these beneficid uses within a reasonable period of time. 

The results of the evduation of hot spots in groundwater and surface water indicate there are 
no current significant adverse effcrts on the beneficid uses of water at the site, however, 
groiindwatej' discharging lo die Willamette River may represent a future hot spot. Whether 
treatment is reasonably likely to restore or protect benefidal uses within a reasonable period of 
time will be evduated in the feasibility study. 
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9.2 HOT SPOTS IN MEDIA OTHER THAN WA IIER 

'1'his section presents the evdua t ion of hot spots in sod, sediment, and as SPH. 

O A R 340-122-115(31) (b) defines hot spots in media other than wa te r as follows: 

"for media other than groundwater or surface water (e.g., contaminated soil, debris, sediments, and 

sludges; drummed waste; 'pools' of dense, non-aqueous phase liquids submerged beneath groundwaur ot in 

fractured bedrock; and non-aqueous phase liquidsjloattng on groundwater), iJhazardous substances present 

a risk to huraan health or the environment exceeding the acceptable risk level, the extent to ivhich the 

hazardous substances: 

(A) Are present in concimuations exceeding risk-based concentrations canesponding to: 

(i) t o o times tbe acceptable risk level J o r human exposure to each individual carcinogen; 

(ii) 10 times the acceptable risk level Jo r human exposure to each individual nan-carcinogen; 

(iii) 10 times the acceptable risk level J o r individual ecological receptors or populations of 

ecological receptors to each individual hazardous substances; 

(B) Are reasonably likely to migrate to such an extent that the conditions specijied in subsection (a) 

{Rejercnces OAR 340-122-11 S(3 l)(a)} or paragraphs (b)(A) oi{b)(C) would be created; or 

(C) Are not reliably containable, as determined in thejeasibilitr study." 

Assessing a site for hot spots m media other than water first requires an evaluation o f t h e site 's 

baseline risk. If the baseline risk at the site exceeds the acceptable risk level, it is necessary to 

de te rmine if any areas of contaminat ion at the site arc hot spots resulting from contamination 

that is "highly concentrated", l u g h l y mobile" , or "not reliably containable". 

The following sections discuss site conditions for evduat ion of l i ighly concentrated" and "highly 

mobfle" ho t spots . T h e determinat ion of whether contamination is "reliably containable" will 

be presented in a feasibility study. 

TIart Crowser conducted a human h c d t h risk assessment (HHRA) t o evaluate the p o t e n t i d 

adverse human h c d t h effcrts a t t r ibutable to s i l c - rda led contaminants at the Willbridge Facihty 

in the absence of r e m e d i d actions (see Section 8.1) . The objective of the HHRA was lo 

de te rmine the potential risks assodated with reasonable maximum exposure and c e n t r d 

tendency exposure condition.s at the si te. Only limited human health risks were identified. 

T h e following sections evdua t e the po ten t id for hot spots in SPH, soil, or sediment present al 

the site. 
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9.2.1 SEPARATE PHASE HYDROCARRONS 

Separate phase hydrocarbons have been measured historicdly in 38 monitoring wells across the 

Willbridge Terminds. However, currendy SPH is observed consistendy in only 23 wdls. 

1'hese SPH-containing monitoring wefls are located at die KMLT (MW-7, MW -19, MW -22, 

MW-24, and .MW -28). ConocoPhillips (B-4, B-22A, B-27, B-38, EX-39A, B-40 B-41, U-4, 

and U-5), and Chevron (B-7, B-24, CR-6, CR-7, CR-10, CR-IS, CR-19, CR-21A, and CR-

25) facilities. The SPH are being removed from these monitoring wells by monthly bailing and 

use of absorbent socks dong with pumping from extraction wells along the 60-inch storm 

sewer. 

As discussed in the DEQ guidance, these locations are considered to be hot spots based on die 

"highly concentrated" and "highly mobde" characteristics of SPH. 

9.2.2 SOILS 

The baseline risk assessment identified a totd excess lifetime cancer risk associated with the 

reasonable maximum estimate for an onsite outdoor worker for constituents in surface soil that 

exceeded DEQ's acceptable risk level of I x 10-6. These risk exceedances were related mainly 

to exposure to arsenic and benzo(a)pyrcne. Review ofthe HHRA indicates that the risks vdues 

calcdated for arsenic and bcnzo(a)pyrene do not exceed 100 limes the acceptable risk level for 

human exposure to each individud carcinogen, (i.e., cdcdated risk < 1 x 10-4) 

The arsenic and benzo(a)pyrene deterted in surface soil were not present at concenti-ations 

indicative of "highly mobile" hot spots that would result in impairment to the identified 

benefidd uses of surface water in the Willamette River. 

9.2.3 SEDIMENT 

As previously discussed, it was concluded in the Ecological Risk Assessment (ER.A) that 

evduation of sediment dala from the Willamette River indicates the potentid for significant 

adverse ecologicd effects from site-rdated contamination is minimd. The HHRA did not 

identiiy sediments as having an unacceptable human hedth risk. The lack of human hedth and 

ccologicd risk assodated with sediments indicates there are no hot spots in sediment at the 

Willbridge fadlity. It should be noted that a more complete ERA and HHRA will be conducted 

for the in-water zone as part ofthe on-going CERCLA activities for the Pordand Harbor site. 
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10.0 CONCLUSIONS 

The Willbridge Terminals remedial investigation was conducted to comply with the 
requirements of Consent Order WMCSR-NVVR-94-06. Moreover, the work was performed 
in accordance with OAR 340-122-080. 

The remedid investigation activities identified petroleum hydrocarbon concentrations in 
surface soil, subsurface soil, groundwater, and sediments. Furthermore, SPH has been 
observed in severd of the wells over the history of the site. However, SPH is currently 
consistendy observed in 20 to 23 weils at the facility, depending on hydrologic conditions. 

The remedial investigation also determined that the groundwater flow direction is generdly 
towards the cove ot the Willamette River where the docks for the terminds are located. There 
arc three significant preferentid groundwater inigratjon pathways at the site, the Holbrook 
Slough, fill materid at the former 27-inch storm sewer, and the backfill at tbe 60-inch storm 
sewer. None of these preferential pathways extend the boundaries ofthe locality ofthe facility. 
The locality of the facility is the boundary dong the shoreline of the Willamette River for the 
purposes of this Upland Rl. The extent ofthe locdity ofthe facility into the Willamette River 
is undefined awaiting the completion ofthe CERCLA in-water investigation. Con.sistent with 
other upland cleanup sites dong the Portland Harbor; in-water issues will be evaluated during 
future CERCLA activities assodated with the Portland Harbor Superfimd Site. For the 
purposes of this report and consistent with odier sites on inland waterways, the mean (or 
ordinary) high water mark is being used to delineate upland and in-water portions of the Sile. 
The combination of die RI/FS Report focusing on upland issues, a sepaiate source control 
evduation focusing on the riverfront, and the CERCLA activities focusing on in-water issues 
provides an effective strurture to address the various aspects of environmentd work at the 
Willbridge Terminds. The Preliminary Source Control Eraluation was prepared by KH.M and 
submitted to DEQ on April 24, 2003. 

Potentid and hazards to site workers, trench workers, and landscape workers were evduated at 
the KMLT OU. No unacceptable risks are predicted for landscape workers at the KMLT OU. 
1'he site worker theoreticd risk estimate is driven by benzo(a)pyrene and arsenic. I'he arsenic 
risk estimates were calculated using the maximum deterted surface soil concentration (10.5 
mg/kg) and the average arsenic concentration in surface soil (5.8 rag/kg) at the KMLT OU. 
The average arsenic concentration is less than die State of Washington arsenic background levd 
(7 mg/kg). The noncarcinogenic hazard estimates for the trench worker (HI = 2) are driven by 
VOC detections in M W - l l , which was sampled in December 1998. The prim.iry COPC 
(1,2,4-trimethylbenzene [HI =1]) was not deterted in any other KMLT OU groiuidwater 
sample. 

Potential and hazards lo site workers, trench workers, and landscape workers were evduated at 
the Chevron OU. Cumulative risk and hazard estimates for ihe three exposure scenarios were 
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acceptable. Site worker cardnogenic theoreticd risk estimates for arsenic and benzene are 
greater than 1 x 1 0 based on exposure to surface soil, while trench worker risk estimates for 
benzene and benzo (a)pyrene are greater than I x 10'* based on exposure to groundwater during 
trenching activities, Theoreticd carcinogenic risk estimates for both the site worker and trench 
worker are driven by high concentraiions of benzene detected in groundwater at the Chevron 
Ethanol Area, No unacceptable risks are predirted for landscape workers at the Chevron OU. 

The maximum detected arsenic concentration in surface soil (5,75 mg/kg) at the Chevron OU 
is less than the State of Washington arsenic background level (7 mg/kg). Carcinogenic risk 
estimates for site workers are acceptable at the Non-Chevron Ethanol area if arsenic is excluded 
from the risk cdculations. Additiondly, the ind^^idud carcinogenic risk estimate for site 
workers from benzene at die Chevron Ethanol Area (dieorelicd risk = 6 x 10^ is greater than 
the DEQ acceptable level for individual COPCs. Cumulative carcinogenic risks to trench 
workers are theoretically acceptable over the entire site and at the Non-Chevron Ethanol Area. 
The cardnogenic risk estimates from dermal contart with benzo(a)pyrene in groundwater are 
theoreticdly unacceptable at both subareas; however the Non-Chevron Edianol benzo(a)pyTeiie 
groundwater EPC is the maximura detected concentration and likdy overestimates risks to 
trench workers. 

Potential and hazards to site workers and trench workers were evduated at the ConocoPhdlips 
OU. Cancer risk estimates and noncancer hazard indices arc acceptable for the site and trench 
workers at the ConocoPhillips OU. 

Cancer risk estimates and noncancer hazard indices arc acceptable for tJic utility workers in the 
Utility Corridor. No unacceptable risks or hazards were identified to potential off-site 
workers. In addition, outdoor air risks and hazards were acceptable at each OU. 

A Level 1 and Level II ERA was completed at the Willbridge Terminal to evduate potentid risk 
upland (terrestrial) ecological receptors. There was only one OU that was found to contain any 
potential exposure pathway.? to terrestrial ecological receptors and a Level 11 Screening ERA 
was condurted to evduate potentid ecological risks from exposure to appropriate upland areas 
identified in the KMLT OU. Assessment and measurement endpoints were selected and 
presented for the KML'T OU and a Levd 11 Screening ERA was completed on the K.MLT soils 
data. None ofthe PAHs that were detected in sod were found at concentrations exceeding the 
corresponding ecologicd SLV for any of the endpoints identified. The only CPECs that were 
identified were based on a lack of a SLV for that particular COI in soils. All deterted 
concentrations of PAHs were several orders of magnitude less than the most conservative 
available SLV for PAHs in soils. Therefore, it is conduded, ibat the low level detections of 
PAHs in the sods at the KMLT OU that is available for terrestrid wildhfe exposure does not 
present an unacceptable risk to these receptors. No additional ecologicd risk assessment 
activities arc warranted for the upland portion of this fadhty based on exposures to terrestrid 
wildlife receptors. 
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The arsenic and benzo(a)p)Tenc detected in surface soil were not present at concentrations 
indicative of "highly mobde" hot spots that would result in impairment to the identified 
benefidd uses of surface water in the Willamette River. The hot spot assessment conduded 
that petroleum hydrocarbons in the subsurface do not adversely affert the airrcnt or likely 
fiiture benefidal used of surface water and groundwater. The hot spot assessment did identify 
the presence of SPH as a preliminary hot spot. Hot spots will be further evaluated duiing the 
FS process. Regular manud bailing and pumping of produrt continues to-dale and the results 
from this SPH removd is reported with the semi-annud monitoring reports. 

The RI objectives, as presented in the RI work plan, have been completed. The nature and 
extent of contaminants of interest have been adequately characterized to dlow for the 
completion ofthe RI process for the site, and initiation ofthe FS phase. Based on ihese final RI 
results, the FS is antidpated to focus on SPH; benzo(a)pyTene and arsenic (KMLT OU); and 
benzene, arsenic, and benzo(a)pyrene (Chevron OU). The combination of the RI/FS, 
CERCLA activities, and source control measures provides a complete framework to address the 
various aspects of environmental work at the Willbridge Terminds. 
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TABLE 3 
SITE RELEASE HISTORY 

ConocoPhillips Terrninal 
Portland, Oregon 

Date Location 
EsUinatecJ 
Volume 

Product Comment 

I-. . . . • - . . . • • 1 

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
[ 

28 

29 

30 

31 

32 

33 

34 

35 

37 

39 

01/21/79 

04/28/81 

09/10/31 

06/22/62 

07/19/82 

07/19/82 

01/25/83 

05/01/85 

05/30/85 

06/11/85 

07/29/85 

08/09/85 

03/14/86 

03/14/86 

08/19/86 

09/20/86 

01/26/87 

01/28/87 

04/15/88 

Nfid8l89 

05/18/89 

07/18/89 

11/24/89 

12/17/89 

04/26/90 

07/04/90 

08/23/90 

09/13/90 

05/06/91 

09/04/92 

03/06/93 

11/02/95 

02/22/97 

12/19/97 

06/15/00 

12/21/00 

Filter check valve 

Tank 4254 

Tank 2669 

Underground flush tank 

NA 

Union Oil Dock 

Tank 3761 

NA 

Tank 4388 

Pipeline beneath Front 
Ave. 
Tank car loading area 

Tank 1289 

Tank F-11 

Tank 4318 

Healing vessel 

Electric steam pumps 

Circulation pump 

Dock 

Loading rack 

Tank 36 

Fueling island 

Tank car 

Steam pump 

Tank car 

Loading rack 

Dock 

Lube loading rack 

Loading rack 

Loading rack 

Flush tank 

Ramar 20/40 

Tank Farm 

Tank 3411 

Tank 2982, Tank Farm Z 

Tank 2669 

Total 

8,500 

100 

310 

127 

800 

1,000 

20 

15 

370 

3,000 

20 

40 

10 

42 

200 

84 

70 

10 

1.300 

50 

40 

300 

210 

10 

72 

1 

10 

10 

50 

50 

2,900 

5,000 

11,700 

2,500 

6,540 

55 

45,516 

Leaded regular gasoline 

Asphalt 

RR-40 

RRA^O 

NA 

Diesel 

Diesel 

NA 

ATF 

Fuel oil 

Oil 

Additive S-13 

Add'itlve 

Asphalt (AR-400W) 

OII (450 Neutral) 

Fuel Oil 

Additive R-12F 

NA 

Diesel 

Fuel OII 

Diesel #2 

Acryloid 

Fuel oil 

RR40 

Unleaded 

NA 

Gear Lube 

Leaded regular 

Unleaded 

Rush oil 

Lube oil 

Block Oil 

Gasoline 

Lube Oil 

Kerosene 

Marine DieselOil 

Contained in separator system; 100 gal 
may 
have entered sanitary sewer 
Tank leak 

Tank overfill 

UST overfill 

Produa line cracked during 
annual pressure test 
Line "Blow Out" 

Tank leak 

Tank overfill 

Tank overflovk' 

Leak at broken flange gasket; 
10 inch pipeline from Tank 3579 
Flowed into sump drain 

Tank overfill 

NA 

Leaked from metering system 

Rupture of heating vessel 

Leaked from pump 

Leaked from pump 

Product spilled while disconnecting 
fuel hose from vessel 
Fully contained 

Drain overflowed 

Driver overfilled fueling tank (contained) 

Contained 

Spilled onto ground 

Steam coil leaked (contained) 

Equipment malfunction (contained) 

Leaking gasket on abandoned 
asphalt line on dock 
Overflowed tajck (contained) 

Spring Vatve failed (contained) 

Float failed (contained) 

Overflowed (separator contained) 

Overflowed (separator contained) 

Malfunctioned pump 

Overfilled Tank 3411 

Equipment Failureat barrell tiller, 
next to warehouse 
Equipment malfunction 
(sampling valve vibrated open) 
Pinhole in Tank 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
Portland, Oregon 

Sample Date Sample BTEX PAH SVOC VOC Total Dissolved Organo-

Designation Sampled .Matrbc 8020A 8270M-S1M ^270 8260 Metals ' .Metals' Pesucides 
6000/7000 6000/7000 8081A 

Series Series 

~ . . . -CHEVRON 

1 Groundwaler Samples 
B-7 
13-7 
B-9 
B-9 

B-9-D 
B-10 
B-10 
B- l l 
B-II 
B-14 
U-14 

B-14-D 
B-15 
B-24 
B-24 

1 B-26 
B-28 
B-28 
B-29 
B-30 
B-30 
U-31 
B-32 
CR-8 
CR-9 
CR-9 
CR-II 

1 EX-1 

10/22/1997 
11/24/1998 
10/22/1997 
12/11/1998 
10/22/1997 
10/21/1997 
11/24/1998 
10/21/1997 
11/23/1998 
10/22/1997 
11/25/1998 
10/22/1997 
10/22/1997 
10/23/1997 
11/23/1998 
10/21/1997 
10/23/1997 
11/24/1998 
10/22/1997 
10/23/1997 
11/24/1998 
10/23/1997 
10/22/1997 
11/24/1998 
10/23/1997 
11/25/1998 
10/23/1997 
11/25/1998 

W 
W 
W 
W 
W 

w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 

X 

X 

X 
X 

X 

X 

X 
X 
X 

X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 1 
X 

X 
X 

X 
X 

X 
X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 

X 

X 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
Portland, Oregon 

Sample Date Sample BTEX PAH SVOC VOC Total Dissolved Organo-

Designation Sampled Matrix 8020A 8270M-S1M ^270 g260 Metals' Metals' Pesticides 
6000/7000 6000/7000 8081A 

Scries Series 

CHEVRON 
Surface Soil Samples 

CHEV-SS-1 
CHEV-SS-2 
CHEV-SS-3 
CHEV-SS-4 
CHEV-SS-5 
CHEV.SS-6 
CHEV-SS-7 
CHEV-SS-8 
CHEV-SS-9 

CHEV-SS-10 
CHEV-SS-11 
CHEV-SS-12 
CHEV-SS-13 
CHEV-SS-I4 
CHEV-SS-15 
CHEV-SS-16 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

s 
s 
s 
s 
s 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X 
X 

X 

Hydropunch Soil and Groundwater Samples | 
CHEV-HP-I(4) 

CHEV-FIP-I(12) 
CHEV-HP-I(20) 
CHEV-HP-I(W) 
CHEV-HP-2(4) 

CHEV-HP-2(I2) 
CHEV-HP-2(W) 
CHEV-HP-3(8) 
CHEV-FIP-3(1I) 
CI1EV-HP-3(W) 

s 
s 
s 
w 
s 
s 
w 
s 
s 
w 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

River From Hvdropunch Soil and Gromidwater samples | 
CHEV-RF-I(4) 
CHEV-RF-l(lO) 
CHEV-RF-I(16) 
CHEV-RF-I(W) 
CHEV-RF-2(8) 
CIIEV-RF-2(W) 
CHEV-RF-3(4) 
CHEV-RF-3(8) 
CI1EV-RF-3(I2) 
CHEV-RF-3(W) 

s 
s 
s 
w 
s 
w 
s 
s 
s 
w 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

X 
X 
X 

X 
X 

X 

X 
X 

X 
X 

X 

X 
X 

X 
X X 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
PorUand, Oregon 

Sample Dale Sample BTEX PAH SVOC VOC Total Dissolved Organo-

Designation Sampled Matrix 8020A 8270M-S1M ^270 §260 Metals' Metals' Pesticides 
6000/7000 6000/7000 8081A 

Series Series 

CHEVRON 
River Sediment Samples 

CHEV-SED-1 
CHEV-SED-2 
CHEV-SED-3 

S 
S 
S 

X 
X 
X 

X 
X 
X 

X 

X 

X [ 
X 
X 

X 
X 

Surface Water Samples I 
CHEV-SW-I 
CHEV-SW-I 
CHEV-SW-1 

W 
W 
W 

X 
X 
X 

X 
X 
X 

X 

X 

X 

X 
.' ' •• • " -• ""• GATX 

Groundwater Samples 
MW-I 
MW-3 
MW-4 
MW-4 
MW-6 
MW-8 
MW-8 
MW-9 
MW-IO 
MW-10 

MW-IO^D 
MW-11 
MW-12 
MW-13 
MW-13 

MW-13-D 
MW-15 
MW-15 
MW-17 
MW-18 
MW-20 
MW-21 
MW-2! 
MW-22 
MW-22 
MW-23 
MW-26 
MW-27 
MW-29 

10/28/1997 
10/28/1997 
10/28/1997 
12/9/1998 
10/28/1997 
10/30/1997 
12/10/1998 
10/27/1997 
10/27/1997 
12/9/1998 

10/27/1997 
12/9/1998 
10/28/1997 
10/27/1997 
12/9/1998 
10/27/1997 
10/30/1997 
12/10/1998 
10/30/1997 
10/30/1997 
10/28/1997 
10/29/1997 
11/4/1997 
10/29/1997 
12/9/1998 
12/9/1998 
12/8/1998 

10/29/1997 
10/29/1997 

W 
W 
W 
W 
W 

w 
W 
W 
W 
W 
W 

w 
W 

w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 

X 
X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 

X 
X 
X 

X 
X 

X 

X 

X 
X 

X 
X 

X 
X 
X 
X 

X 

X 
X 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Wiilbridge Facility 
Portland, Oregon 

Sample 

Designation 

MW-30 
MW-30 
MW-31 
MW-31 
MW-32 
MW-32 
MW-33 
MW-33 
MW-34 
MW-36 
MW-36 
MW-37 
MW-37 
MW-40 

Date 

Sampled 

. . . ^ 
10/29/1997 
12/8/1998 

10/29/1997 
12/8/1998 
10/29/1997 
12/8/1998 

10/31/1997 
12/11/1998 
10/31/1997 
10/31/1997 
12/10/1998 
10/31/1997 
12/10/1998 
12/10/1998 

Sample 

Matrix 

W 
W 
W 
W 
W 
W 
W 

w 
W 

w 
w 
w 
w 
w 

BTEX 

8O20A 

X 

X 

X 

X 
X 
X 
X 

X 

PAH SVOC 

8270M-SIM 8270 

GATX 
X 

X 

X 

X 
X 
X 
X 

X 

X 

X 

X 

X 

X 
X 

VOC 

8260 

X 

X 

X 

X 

X 
X 

Total 

Metals ' 
6000/7000 

Scries 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Dissolved 

Metals ' 
6000/7000 

Series 

X 

X 
X 

X 
X 

Organo-

Pesticides 
8081A 

X 

X 

X 

X 

X 
X 

X 

Surface Soil Samples ) 
GATX-SS-I 
GAIX-S S-2 
GATX-SS-3 
GATX-SS-4 
GATX-SS-5 
OA'l'X-SS-6 
GATX-SS-7 
GATX-SS-g 
GATX-SS-9 

GATX-SS-IO 
GATX-SS-ll 
GATX-SS-I2 
GATX-SS-13 
GATX-SS-I 4 
GATX-SS-15 
GATX-SS-16 
GATX-SS-I 7 
GATX-SS-18 
GATX-SS-19 
GATX-SS-20 
GATX-SS-2I 
GATX-SS-22 

S 

s 
S 

s 
s 
s 
S 
S 

s 
s 
s 
S 

s 
s 
S 

s 
s 
s 
s 
s 
s 
s 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 1 X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 

X 

X 

X 

X 
X 

X 
1 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
Portland, Oregon 

Sample Date Sample BTEX PAH SVOC VOC Total Dissolved Organo-

Designation Sampled Matrix 8020A 8270M-SIM 8270 ^260 Metals' Metals' Pesticides 
6000/7000 6000/7QOO 8081A 

Series Series 

GATX 
Hydropunch Soil and Groundwater Samples 

GA'IX-HP-1(8) 
GATX.HP-I(IO) 
GATX-HP-I(I4) 
OATX-HP-UW) 
GATX.HP-2(4) 
GATX-HP-2(8) 

GATX-HP-2(I0) 
GATX-HP-2(20) 
GATX-HP-2(W) 
GATX-HP-3(8) 

GATX-HP-3(11) 
GATX-HP-3(14) 
GATX-HP-3(W0 
GATX-HP-4<8) 

GArX-HP-4(ll) 
GATX-HP-4(22) 
GATX-HP-4(W) 
OArX-HP-5(7) 

OATX-HP-5(I3) 
GATX-HP-5(22) 
GATX-HP-5(W) 
GATX-HP-6(4) 
GATX-HP-6(6) 
GATX-HP-6(12) 
GA'rX-HP-6(W) 
GATX-HP-7(6) 
GATX-HP-7(9) 

GATX-HP-7(18) 
GA1X-HP-7(W) 
GATX-HP-8(6) 
GATX-HP-8(9) 
GATX-HP-8(I4) 
GATX-HP-8(W) 
GATX-HP-9(8) 

GATX-HP-9(12) 

S 
S 

s 
w 
s 
s 
S 

s 
w 
s 
s 
s 
w 
s 
s 
s 
w 

! S 

GATX-HP-9(24) 
GATX-HP-9(W) 

s 
s 
w 
S 

s 
S 

w 
S 

s 
s 
w 
s 
s 
S 

w 
s 
s 
s 

r~ W 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X. 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 

X 

X 
X 

X 
X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
Portland, Oregon 

Sample Date Sample BTEX PAH SVOC VOC Total Dissolved Organo-

Designation Sampled Matrix 8020A 8270M-S1M 8270 g260 Metals' Metals' Pesticides 

6000/7000 6000/7000 8081A 
Series Series 

GATX 
GATX-HP-I0(4) 

GATX-HP-10(10) 
GATX-HP-10(17) 
GATX-HP-10(W) 
GATX-HP-II(4) 
GATX-HP-11(8) 

GATX-HP-11(W) 

1 s 
S 
S 
W 
S 
S 
W 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

River Front Hydropunch Soil and Groundwater Samples | 
GA'I-X-RF-US) 
GATX-RF-l(W) 
GATX-RF-2(1.5) 
GATX-RF-2(3.5) 
GATX-RF-2(II) 
GA'FX-R1--2(W) 
GATX-RF-3(2) 
GATX-RF-3{9) 
GATX.KF-3(I4) 
GATX-RF-3(W) 
GATX-RF-4(2.5) 
GA-l'X-RF"-4(8.5) i 
GATX-RF-4(15) 1 
GA'FX-RF-4(W) 1 

S 
W 
S 
S 
S 
W 
S 
S 
S 
W 
S 

s 
S 

w 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 

X 

X 

X 
X 

X 

X 

X X 

1 
X 

1 

X 

X 

X 

X 
Surrogate Hot Spot Samples | 

GATX-HS-1(2.5) 
CiATX-HS-I(5) 
GATX-HS-2(2) 
GATX-HS-2(4) 
GATX-HS-3(2) 
GATX-HS-3(4) 
GATX-HS-4(2) 
GATX-HS-4(4) 

s 
S 
S 

s 
s 
s 
s 
s 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

1 

1 
GATX 

River Sediment Samples 
GA'FX-SED-I 
GATX-SED-2 
GATX-SED-3 
GATX-SED-4 
GATX-SED-5 

S 

s 
s 
S 

s 

X 
X 
X 
X 
X 

_ 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 
X 
X 
X 

Surface Water Samples | 
OATX-SW-1 
GATX-SW.2 
GA-rx-sw-3 
GATX-SW-4 
GATX.SW-5 

w 
w 
w 
w 
w 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

X 

X 

X 

X 

X 

B17-01G/R1-DEQ Comments/Table 4 Page 6 of 10 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
Portland, Oregon 

Sample 

Designation 

Date 

Sampled 

Sample 

Mauix 

BTEX 

8020A 

PAH SVOC 

8270M-S1M 8270 

VOC 

8260 

Tota! 

Metals ' 
6000/7000 

Scries 

Dissolved 

Metals' 
6000/7000 

Series 

Org atl 0-

Pesticides 
8081A 

TOSCO 
Monitoring Well Groundwater Samples 

B-2 
B-6 
B-6 

B-16 
B-17 
B-17 
B-!8 
B-18 
B-22 
B-25 
B-35 
B-35 
B-36 
B-36 
13-37 
B-37 

B-37-D 
B-40 
B-41 
P-1 

RES-N 
U-2 
U-2 
U-3 
U-3 
U-5 
U-5 

10/27/1997 
10/27/1997 
11/18/1998 
10/27/1997 
10/24/1997 
11/4/1997 

10/24/1997 
11/19/1998 
11/19/1998 
11/19/1998 
10/24/1997 
11/20/1998 
10/24/1997 
11/18/1998 
10/24/1997 
11/19/1998 
10/24/1997 
10/24/1997 
10/24/1997 
11/20/1998 
11/10/1997 
10/23/1997 
11/16/1998 
10/24/1997 
11/16/1998 
10/24/1997 
11/19/1998 

W 
W 
W 
W 
W 
W 

w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w-
w 
w 
w 
w 
w 
w 
w 

X 
X 

X 
X 
X 
X 

X 

X 

X 

X 
X 
X 

X 
X 

X 

X 

X 
X 

X 
X 
X 
X 

X 

X 

X 

X 
X 
X 

X 

X 
X 

X 

X 
X 1 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

X 

X 

1 
; 

X 

TOSCO 
Surface Soil Samples 

TOS-SS-I 

'ros-ss-2 
TOS-SS-3 
TOS-SS-4 
TOS-SS-5 
TOS-SS-6 
TOS-SS-7 

ros-ss-8 
ros-ss-9 

TOS-SS-10 
TOS-SS-II 
TOS-SS-12 
TOS-SS-13 
TOS-SS-14 

ros-ss-15 
TOS-SS-16 

S 

s 
S 

s 
s 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 1 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

B17-01G/RI-DEQ CommDnts/Table 4 Page 7 of 10 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
Portland, Oregon 

Sample Date Sample BTEX PAH SVOC VOC Total Dissolved Organo-

Designation Sampled Matrix 8020A 8270M-S1M 8270 8260 Metals' Metals' Pesticides 

6000/7000 6000/7000 8081A 
Series Series 

TOSCO 
Hydropunch Soil and Groundwater Samples 

TOS-HP-l(IO) 
TOS-HP-1(20) 
'10S-HP-1(24) 
TOS-HP-l(W) 
T0S-HP-2(l 1) 
TOS-HP-2(20) 
r0S-HP-2(24) 
TOS-HP-2(W) 
TOS-HP-3(4) 
TOS-HP-3(20) 
TOS-HP-3(24) 
TOS-HP-3(W) 
TOS-HP-4(8) 

'rOS-HP-4(20) 
TOS-HP-4(28) 
T0S-HP-4(W) 
'FOS-HP-5(4) 

TOS-HP-5(IO) 
TOS-HP-5(l6) 
TOS-HP-5(W) 
TOS-HP-6{3.5) 
'rOS-HP-6(I2) 

S 
S 
S 
W 
S 
S 
S 
W 
S 
S 

s 
w 
S 

s 
s 
w 
S 
S 

s 
w 
s 
S 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 

X 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
Portland, Oregon 

Sample Date Sample BTEX PAH SVOC VOC Total Dissolved Organo-

Designatlon Sampled Matrix 8020A 8270M-S1M 8270 g260 Metals' Metals' Pesticides 
6000/7000 6000/7000 8081A 

Series Scries 

TOSCO 
TOS-HP-6(28) 
T0S-HP-6(W) 
TOS-HP-7(4) 
TOS-HP-7(12) 
TOS-HP-7(16) 
T0S-HP-7(W) 

S 
W 
S 
S 
S 
W 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X \ 
X 1 

River Front Hydropunch Soil and Groundwater Samples I 
TOS-RF-l(i.5) 
T0S-RF-1(8) 

T0S-RF-l(I2) 
TOS-RF-I(W) 
TOS-RF-2(8) 

TOS-RF-2(16) 
T0S-RF-2(W) 

S 
S 
S 

w 
S 

s 
w 

X 
X 
X 
X 
X 
X 
X 

X ! 
X ; 
X 1 X 
X 1 X 
X 1 
X 1 X 
X i X 

X 
X 

X 
X 

X 
X X 

X 

X 
Surrogate Hot Spot Samples I 

T0S-HS-I(8) 
T0S-HS-1(I6) 
TOS-HS-2(8) 

T0S-HS-2(I6) 
TOS-HS-3(l2) 
T0S-HS-3(I6) 
'rOS-HS-4(12) 
TOS-HS-4{l7) 

s 
s 
s 
s 
s 
s 
s 
s 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

1 

1 

1 
River Sediment Samples | 

TOS-SED-1 
TOS-SED-2 
TOS-SED-3 
TOS-SED-4 
TOS-SED-5 

S 

s 
S 

s 
s 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 

X i 
X 
X 1 

i 
1 

TOSCO 
Surface Water Samples 

TOS-SW-1 
TOS-SW-2 

•ros-sw-3 
TOS-SW-4 
TOS-SW-5 

w 
w 
w 
w 
w 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

1 X I X 
1 

X ! X 
1 

X 1 X 

B17-01G/'R!-DEQ Comments/Table 4 Page 9 of 10 
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TABLE 4 
SAMPLE DESIGNATIONS AND ANALYSES 

Willbridge Facility 
Poftland, Oregon 

Sample 

Designation 
Date 

Sampled 

Sample 

Matrix 

BTEX 

8020A 

PAH SVOC VOC 
8270M-SIM 8270 8260 

Total 

Metals ' 
6000/7000 

Series 

Dissolved 

Metals' 
6000/7000 

Series 

Organo-

Pesucides 
8081A 

OFF-SITE SAMPLING LOCATIONS 
Groundwater Samples 

A-1 
A-5 
W-6 
W-10 
W-15 

Notes: 

11/3/1997 
11/3/1997 
1I/3/I997 
11/3/1997 
11/3/1997 

W 
W 
W 
W 
W 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

' Metal analysis on groundwater samples from October 1997 included: arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver. Metal analysis for October 1998 samples will include: 
arsenic, barium, cadmium, chromium, copper, lead, mercury, selenium, silver, and anc. 
(X) = Vadose Zone, sample designation will include depth. 
(Y) = Capillary Fringe Zone, same designation will include depth. 
(Z) = Saturated Zone, sample designation will include depth. 
(W) = Groundwater Sample 

B17-01G/RI.DEQ Comments/Tabre 4 Page 10 of 10 
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TABLE 19 
SEDIMENT ANALYTICAL RESULTS - BTEX AND TOTAL ORGANIC CARBON 

Willbridge Terminal 
Portland, Oregon 

CONOCOPHILLIPS 

SAMPLE ID 
UNITS 
SAMPLE DATE 

T-SED 1 
mg/kg 

12/17/1998 

T-SED 2 
mg/kg 

12/17/1998 

T-SED 3 
mg/kg 

12/17/1998 

T-SED 4 
mg/kg 

12/17/1998 

T-SED 5 

mg/kg 
12/18/1998 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylenes 

Total Organic Carbon 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

3780 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

758 

0.120 U 

0.120 U 

0.120 U 

0.120 U 

15100 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

2360 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

554 
NOTES: 
Benzene, toluene, ethylbenzene, and xylenes (BTEX) by USEPA Method 8020 
Total Organic Carbon by EPA 9060 mod. 
mg/kg = Milligrams per kilogram 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
NA = Not analyzed 
Bold Face Font = Analyte detected 

o 
o 
13 
•0 

o 
73 
o 
o 
o 
o 
at 
M 
J^ 
00 
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TABLE 20 
SEDIMENT ANALYTICAL RESULTS - POLYNUCLEAR AROMATIC HYDROCARBONS 

Willbridge Terminal 
Porttand, Oregon 

o 
o 
• 0 
-0 
O 
73 
o 
o 
o 
o 
at 
CO 

to 

KINDER MORGAN Continued CONOCOPHILLIPS 

SAMPLE ID G-SED 4 G-SED 5 T-SED 1 T-SED 2 T-SED 3 T-SED 4 T-SED 5 
UNITS (ug/kg) (fig/kg) (ug/kg) (^g/kg) (ug/kg) (iig/kg) (ug/kg) 
SAMPLE DATE 12/18/1998 12/18/1998 12/17/1998 12/17/1998 12/17/1998 12/17/1998 12/18/1998 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)f]uo ranthene 

Benzo(ghi)perylene 

Benzo(k)f1uoranthene 

Chrysene 

Dibenzo(a, h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

6.70 U 

6.70 U 

6.70 U 

7.60 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

9.17 

6.70 U 

6.86 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

8.91 

7.00 U 

7.00 U 

7,00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7,00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

7.00 U ! 13.4 U 

7.00 U 13.4 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

13.4 U 

13.4 U 

13,4 U 

15.7 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

15.7 

168 U 

168 U 

336 U 

189 

168 U 

168 U 

168 U 

168 U 

268 

168 U 

629 

168 U 

168 U 

168 U 

341 

410 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

7.00 U 

7.00 U 

7.00 U 

9.72 

7.00 U 

7.00 U 

7.00 U 

7.00 U 

10.9 

7.00 U 

20.1 

7.00 U 

7.00 U 

6.70 U ; 7.00 U 

6.70 U 

6.70 U 

7.00 U 

20.9 

NOTES: 
Polynudear Aromatic Compounds (PAHs) analyzed by USEPA Method 8270M-SIM 
(ug/kg) = micrograms per kilogram 
U = Analyte included In the analysis but not detected 
Bold Face Font = Analyte detected 
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TABLE 21 
SEDIMENT ANALYTICAL RESULTS • 

WlllbridgeTermlnal 
Portland, Oregon 

SVOCs 

o 
o 
•0 
•o 
O 
73 
o 
o 
o 
o 
a> 
M 
<jt o 

CHEVRON 

SAMPLE ID 
UNITS 
SAMPLE DATE 

C-SED-1 
(mg/kg) 
12/17/98 

C-SED-2 
(mg/kg) 
12/17/98 

C-SED-3 
(mg/kg) 
12/17/98 

KINDER MORGAN 

G-SED-2 
(mg/kg) 
12/18/98 

G-SED-2-DUP 
(mg/kg) 
12/18/98 

G-SED-5 
(mg/kg) 
12/18/98 

CONOCOPHILLIPS 

T-SED-1 
(mg/kg) 
12/17/98 

T-SED-3 
(mg/kg) 
12/17/98 

T-SED-5 
(mg/kg) 
12/18/98 

CONSTITUENT 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthraoene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
4-Bromophenyl phenyl ether 
Butyl benzyl phlhalate 
4-Chlorophenyl-3-m9thylphenol 
4-Chloroaniiine 
Bi3(2-chlcroethoxy)metbane 
Bis(2-chloroethyl)ether 
Bi9(2-chlorolsopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h) anthracene 
Dibenzofuran 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

0.00700 U 
0.00700 U 
0.00700 U 

0.C0700 U 

0.00700 U 

0.00700 U 
0.00700 U 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0,500 U 

0.500 U 

0.500 U 
0.500 U 

0.500 U 

0.00700 U 

1.00 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 
0.00700 U 
0.00700 U 
0.00700 U 
0.00700 U 

1.00 u 
0.500 U 
0.500 U 
0.500 U 
0.600 U 
2.00 U 

0.500 U 
0.500 U 
0.500 U 
0.500 U 
0,500 U 
0,500 U 

0.00700 U 
1.00 U 

0.500 U 
0.00700 U 
0.500 U 
1.00 U 
1.00 U 
1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0,00700 U 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.600 U 

0.500 U 

0.500 U 

0.500 U 
O.SOO U 

0.500 U 

0.00700 U 

1.00 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 u 

0.00700 U 
0.00700 U 
0.00700 U 

0.0135 
0.0129 
0.011S 
0,0135 
0.00797 
1.00 u 

0.500 U 
0,500 U 
0,500 U 
0.500 U 
2.00 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.018S 
1.00 u 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 u 

0.00700 U 

0.00700 U 

0.00700 U 
0.00798 

0.00754 

0.00716 

0.0O765 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0,500 U 

O.SOO U 
0,500 U 

0.500 U 

0.500 U 

0.0105 

1.00 U 
0.500 U 

0.00700 U 
0.500 U 
1.00 U 
1.00 U 
1.00 u 

0.00700 U 

0.00700 U 
0.00700 U 
0.00700 U 
0.00700 U 
0.00700 U 
0.00700 U 
0.00700 U 

1.00 u 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
2.00 U 
0.500 U 

0,500 U 

0.500 U 

0.500 U 

0.500JJ_ 

o.soo'u" 
0.00700 U 

1.00 U 
0.500 U 

0.00700 U 
0.500 U 
1.00 U 
1.00 U 
1.00 u 

0.00700 U 
0.00700 U 
0.00700 U 
0.00700 U 
0.00700 U 
0,00700 U 
0.00700 U 
0.00700 U 

1.00 U 
0,500 U 
0.500 U 
0.500 U 
0.500 U 
2.00 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U ' 
0.500 U 
0.500 U 

0,00700 U 
1.00 U 
0.500 U 

0.00700 U 
0.500 U 
1.00 U 
1.00 U 
1.00 U 

0,168 U 
0.168 U 
0.336 
0.189 

0.168 U 
0.168 U 
0.160 U 
0.168 U 
2.40 U 
1.20 U 
1.20 U 
1.20 U 
1.20 U 
4.80 U 
1,20 U 
1.20 U 
1.20 U 

^ 1.20 U 
1.20 U 

r 1.20 U 
0.268 

2.40 U 

1.20 U 

0.168 U 

1.20 U 

2.40 U 

2.40 U 

2.40 U 

0.00700 U 

0.00700 U 

0,00700 U 

0.00972 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

1.00 u 
0.500 U 

0.500 U 

0.500 U 

0,500 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0,500 U 

0.0109 

1.00 u 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 u 

1.00 u 
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TABLE 21 
SEDIMENT ANALYTICAL RESULTS - SVOCs 

WillbridgeTerminal 
Portland, Oregon 

o 
O 
TJ 
TJ 
O 
73 
o o o o 
at 
M 
cn 

CHEVRON 

SAMPLE ID 
UNITS 
SAMPLE DATE 

C-SED-1 
(mg/kg) 
12/17/98 

C-SED-2 
(mg/kg) 
12/17/98 

C-SED-3 
(mg/kg) 
12/17/98 

KINDER MORGAN 

G-SED-2 
(mg/kg) 
12/18/98 

G-SED-2-DUP 
(mg/kg) 
12/18/98 

G-SED-5 
(mg/kg) 
12/18/98 

CONOCOPHILLIPS 

T-SED-1 
(mg/kg) 
12/17/98 

T-SED-3 
(mg/kg) 
12/17/98 

T-SED-5 
(mg/kg) 
12/18/93 

CONSTITUENT 

3,3-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethyl phthalate 
2,4-Dimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

B ls(2-ethylhexyl)phthalate 
Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroc^yciopentadiene 

Hexachloroethane 

Indenod .2,3-cd) pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

2-Nitroanillne 

3-Nitroanillne 

4-Nitroaniline 

Nitrobenzene 
2-Nitrophenol 

4-Nitrophenol 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1,00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 
1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

2,00 U 
0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 u 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 u 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0.00700 U 

0,00700 U 

0.500 U 

1.00 U 

1.00 U 
1.00 U 

0.00700 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 
0.600 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0.0349 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 
1.00 U 

O.0O984 

0.500 U 

0,500 U 

0.500 U 

0.500 U 

0,00700 U 

0.500 U 

1.00 u 

0.500 U 
0.500 U 

0.500 U 

1.00 u 

1.00 U 

0.500 U 

0.500 U 

1.00 U 
0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0.0216 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 
1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.00700 U 

0.500 U 

0,500 U 

0.500 U 

0.500 U 

0.00700 U 

O.SOO U 

1,00 u 

0.500 U 

0.500 U 

0.500 U 

1.00 u 

1,00 U 

0.500 U 

0.500 U 

1.00 U 

0,500 U 

1.00 U 

2.00 U 

0,500 U 

0,500 U 

2.00 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 u 

1.00 U 

1.00 u 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

2.40 U 

1.20 U 

1.20 U 

2.40 U 

1.20 U 

2.40 U 

4.80 U 

1,20 U 

1,20 U 

4,80 U 

0.629 

0.168 U 

1.20 U 

2.40 U 

2.40 U 

2.40 U 

0.166 U 

1.20 U 

1,20 U 

1.20 U 

1.20 U 

0.168 U 

1.20 U 

2.40 U 

1.20 U 

1.20 U 

1,20 U 

2.40 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 u 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0.0201 

0.00700 U 

0.500 U 
1,00 U 

1.00 U 

1.00 u 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0,500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 
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TABLE 21 
SEDIMENT ANALYTICAL RESULTS 

WilibridgeTennina! 
Portland, Oregon 

SVOCs 

CHEVRON KINDER MORGAN CONOCOPHILLIPS 

SAMPLE ID C-SED-1 C-SEO-2 C-SED-3 G-SED-2 G-SED-2-DUP G-SED-5 T-SED-1 T-SED-3 T-SED-5 
UNITS (mg/kg) (mg/kg) (mg/kg) (nng/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
S/WIPLEDATE 12/17/98 12/17/98 12/17/98 12/18/98 12/18/98 12/18/98 12/17/98 12/17/98 12/18/98 

CONSTITUENT 

N-Nltrosodi-n-propylamine 

N-Nltrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

0.500 U 0.500 U 
0.500 U 

1.00 u 
0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 
0.00700 U 

0.500 U 

0.00700 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.0169 

0.500 U 

0.0307 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00U 

0.00955 

0.500 U 

0.0181 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0.500 U 

1.00 U 

0.00700 U 

0,500 U 

0.00700 U 

0.500 U 

0.500 U 

0,500 U 

0,500 U 

0.500 U 

1.00 U 

0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

1.20 U 

1.20 U 
2.40 U 

0.341 

1.20 U 

0.410 

1.20 U 

1.20 U 

1.20 U 

0.500 U 

0.500 U 

1.00 U 

0.00700 U 

0.500 U 

0.0209 

0.500 U 

0.500 U 

0.500 U 
NOTES: 

Semivolatile Organic Compounds (SVOCs ) analyzed by USEPA Method 8270C 

mg/kg = milligrams per kilogram 
J = Estimated Value 
U = Analyte included in the analysis but not cJetected 
Bold Faced Font= Analyte detected 
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TABLE 23 
SEDIMENT ANALYTICAL RESULTS - TOTAL METALS 

WillbridgeTerminal 
Portland, Oregon 

CHEVRON KINDER MORGAN 

SAMPLE iD C-SED-1 C-SED-2 C-SED-3 G-SED-1 G-SED-1-DUP G-SED-2 G-SED-2-DUP G-SED-5 
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
SAMPLE DATE 12/17/1998 12/17/1998 12/17/1998 12/18/1998 12/18/1998 12/18/1998 12/18/1998 12/18/1998 

CONSTITUENT 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

1.25 

180 

1.21 

39.6 

3S.8 

15.5 

0.0500 U 

0.500 U 

0.500 U 

73.7 

1.22 

100 

0.651 

22.5 

11.3 

10.0 

0.0500 U 

0.500 U 

0.500 U 

40.2 

2.42 

139 

1.07 

28.5 

23.8 

12.9 

0.0500 U 

0.500 U 

0.500 U 

61.7 

2.82 

70.2 

4.47 

15.9 

12.4 

40.1 

0.0500 U 

0.500 U 

0.500 U 

64.6 

2.51 

89.4 

3.88 

18.9 

12.0 

39.5 

0.0500 U 

0.500 U 

0.500 U 

85.0 

2.68 

88.0 

5.45 

20.8 

13.9 

79.3 
0.0500 U 

0.500 U 

0.500 U 

73.0 

2.90 

86.9 

5.07 

18.8 

15.0 

43.9 

0,0500 U 

0,500 U 

O.SOO U 

67.7 

2.52 

137 

S.05 

24,4 

16.8 

40.7 

0,0500 U 

0.500 U 

0.500 U 

46.0 
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TABLE 23 
SEDIMENT ANALYTICAL RESULTS - TOTAL METALS 

V\/illbridge Terminal 
Portland, Oregon 

CONOCOPHILLIPS 

SAMPLE ID 
UNITS 
SAMPLE DATE 

T-SED-1 T-SED-3 
mg/kg mg/kg 

12/17/1998 12/17/1998 

T-SED-5 
mg/kg 

12/18/1998 

CONSTITUENT 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

2.60 

165 

1.30 

32.4 

35.1 

13.7 

0.0500 U 

0.500 U 

0.500 U 

70.3 

6.18 

169 

1.66 

30.7 

47.9 

42.0 

0.120 U 

1.20 U 

1.20 U 

17,3 

6.53 

58.9 

5.79 

13.3 

19.3 

35.5 

0.0500 U 

0.500 U 

0,500 U 

64.0 
NOTES: 
Total Metals analyzed by USEPA 6000/7000 Series Methods 
mg/kg = Milligrams per kilogram 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 
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TABLE 24 
SURFACE WATER ANALYTICAL RESULTS - BTEX 

Willbridge Terminal 
Portland, Oregon 

CONOCOPHILLIPS 

SAMPLE ID 
UNITS 
SAMPLE DATE 

T-SW-1 

(pg/l) 
12/22/1998 

T-SW-2 

(ng/l) 
12/22/1998 

T-SW-3 

(Mg/I) 
12/22/1998 

T-SW-4 

12/22/1998 

T-SW-5 

(Mg/l) 
12/22/1998 

T-SW-5-DUP 

(MQ/I) 
12/22/1998 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylenes 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0,500 U 

0,500 U 

1.00 U 

0,500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 
NOTES: 
BTEX by EPA 8020 Method 
(ijg/l) = Micrograms per liter 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Anaiyte detected 
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TABLE 25 
SURFACE WATER ANALYTICAL RESULTS - POLYNUCLEAR AROMATIC HYDROCARBONS 

W/illbridge Terminal 
Portland, Oregon 
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CHEVRON KINDER MORGAN 

SAMPLE ID C-SW1 C-SW 2 C-SW 3 G-SW 1 G-SW 2 G-SW 3 G-SW 3 DUP 
UNITS ( l̂g/|) (ug/l) (ng/l) (ng/l) (ng/l) (ng/l) (ng/l) 
SAMPLE DATE 12/23/1998 12/23/1996 12/18/1998 12/16/1998 12/18/1998 12/18/1998 12/18/1998 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

0,100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 U 

0.100 U 

0.100 U 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0,100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0,100 u 

0.100 u 

0,100 u 

0.100 u 

0,100 u 

0.100 u 

0,100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

O.IOO u 

0,100 u 

0.100 u 

0.100 u 

0.100 u 

0,100 u 

0.100 u 

0.100 u 

0,100 u 

0,100 u 

0,200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0,100 u 

0,100 u 
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TABLE 25 
SURFACE WATER ANALYTICAL RESULTS - POLYNUCLEAR AROMATIC HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 
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KINDER MORGAN Continued CONOCOPHILLIPS 

SAMPLE ID G-SW 4 G-SW 5 T-SW 1 T-SW 2 T-SW 3 T-SW 4 T-SW 5 T-SW 5 DUP 

UNITS (ng/l) (ng/l) (ng/l) (ng/l) (Mg/l) (Mg/I) Oig/I) (Mg/I) 
SAMPLE DATE 12/18/1998 12/18/1998 12/22/1998 12/22/1998 12/22/1998 12/22/1998 12/22/1998 12/22/1998 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

/Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

BQnzo(k)fluoranlhene 

1 Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

0.100 U 

0.100 U 

0.100 U 

0.100 U 

0.100 U 

0.100 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 U 1 0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.243 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0,100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0,100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0,100 u 

0,100 u 

0.100 U 1 0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.200 U 

0,100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

0.100 u 

NOTES: 

Polynuciear Aromatic Compounds (PAHs) analyzed by USEPA Method 8270M-SIM 
(ng/l) = Micrograms per liter 
U = Analyte included In the analysis but not detected 
Bold Face Font = Analyte detected 
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TABLE 26A 
SURFACE WATER ANALYTICAL RESULTS - TOTAL METALS 

Wilibridge Terminal 
Portland, Oregon 

CHEVRON KINDER MORGAN CONOCOPHILLIPS 

SAMPLE ID C-SW-1 C-SW-3 G-SW-1 G-SW-3 G-SW-3 DUP G-SW-5 T-SW-1 T-SW-3 T-SW-5 

UNITS mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/! mg/l 

SAMPLE DATE 12/23/1998 12/18/1998 12/18/1998 12/18/1998 12/18/1998 12/18/1998 12/22/1998 12/22/1998 12/22/1998 

CONSTITUENT 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

0.00100 U 

0,0128 

0.00100 u 

0.00110 

0.00240 

0.00100 u 

0,000500 U 

0.00100 u 

0,00100 u 

0,0170 

0.00100 u 

0.0237 

0.00100 u 

0.00240 

0.0100 u 

0.00120 

0.000500 U 

0.00100 u 

0.00100 u 

0.0330 

0.00100 U 

0.0126 

0.00100 U 

0.00110 

0.0100 u 

0.00160 

0.000500 U 

0.00100 u 

0.00100 u 

0.0240 

0.00100 u 

0.0139 

0.00100 u 

0.00100 

0.0100 u 

0.00680 

0.00100 u 

0.0134 

0.00100 u 

0.00100 u 

0.0100 u 

0,00230 

0,000500 U 1 0,000500 U 

0.00100 U 0.0010OU 

0.00100 U 0,00100 U 

0.0220 ' 0.0280 

0.00100 u 

0,0110 

0,00100 u 

0.00100 u 

0,0100 u 

0,00260 

0.000500 U 

0.00100 U 

0.00100 U 

0.0200 U 

0.00100 U 

0.0139 

0.00100 U 

0.00150 

0.00310 

0.00200 

0.000500 U 

O.OOIOO U 

0.00100 u 

0.0319 

0.00100 u 

0.00970 

0.00100 u 

0.00100 u 

0.00200 U 

0.00100 u 

0.000500 U 

0.00100 u 

0.00100 u 

0.0266 

0.00100 u 

0.00950 

0.00100 u 

0.00100 u 

0.00210 

0.00150 

0.000500 U 

0.00100 u 

0.00100 u 

0.0426 

NOTES: 
Total Metals analyzed by USEPA 6000/7000 Series Methods 
mg/l = Milligrams per liter 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 

o 
o 
•0 
O 
73 
o 
o 
o 
o 
a t 
M 
cn 
09 

B17-01G/RI DEQ Comments/Table 26^ Page 1 of 1 



TABLE 26B 
SURFACE WATER ANALYTICAL RESULTS - DISSOLVED METALS 

Willbridge Terminal 
Portland, Oregon 

CHEVRON KINDER MORGAN CONOCOPHILLIPS 

SAMPLE ID C-SW-1 C-SW-3 G-SW-1 G-SW-3 G-SW-3 DUP G-SW-5 T-SW-1 T-SW-S T-SW-5 
UNITS mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/i 
SAMPLE DATE 12/23/1998 12/18/1998 12/18/1998 12/18/1998 12/18/1998 12/18/1998 12/22/1998 12/22/1998 12/22/1998 

CONSTITUENT 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

0.00100 U 

0.00780 

0.00100 u 

0.00100 u 

0.00350 

0.00100 u 

0,000500 U 

0,00100 u 

0,00100 u 

0.00500 U 

0.00100 U 

0.00770 

0.00100 u 

0.00100 u 

0.0100 u 

0.00310 

0,000500 U 

0.00100 U 

0,00100 U 

0.00820 

0.00100 U 

0.00100 U 

0.00300 

0.00100 u 

0,000500 U 

0.00100 u 

0.00100 U 1 0.00100 u 

0.0200 U ! 0.00850 

0.00100 u 

0.00960 

0.00100 u 

0.00100 u 

0.00390 

0,00100 u 

0.000500 U 

0.00100 U 

0,00100 u 

0.00500 U 

0.00100 u 

0.00870 

0.00100 u 

0.00100 u 

0.00200 U 

0.00100 u 

0.000500 U 

0.00100 u 

0.00100 u 

0.00500 U 

0.00100 u 

0.00760 

0.00100 u 

0.00100 u 

0.00340 

0.00100 u 

0.000500 U 

0.00100 u 

0,00100 u 

0.00500 U 

0.00100 u 

0.00870 

O.OOIOO u 

0.00100 u 

0.00200 U 

0.00100 u 

0.000500 U 

0,00100 U 

0.00100 u 

0.00500 U 

0.00100 u 

0.00710 

0.00100 u 

0.00100 u 

0.00200 U 

0,00100 u 

0.000500 U 

0.00100 u 

0,00100 u 

0.00500 U 

0.00100 U 

0,00740 

0.00100 u 

0.00100 u 

0.00200 U 

0.00100 U 

0.000500 U 

0.00100 u 

0.00100 u 

0.00500 U 

NOTES: 
Dissolved Metals analyzed by USEPA 6000/7000 Series Methods 
mg/l = Milligrams per liter 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 
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TABLE 27A 
SURFACE SOIL ANALYTICAL RESULTS - BTEX 

Willbridge Terminal 
Portland, Oregon 

CONOCOPHILLIPS 

SAMPLE !D 
UNITS 
SAMPLE DATE 
DEPTH (inches) 

T-SS-1 
(mg/kg) 
11/05/98 

0-6" 

T-SS-2 
(mg/kg) 
11/05/98 

0-6" 

T-SS-3 
(mg/kg) 
11/05/98 

0-6" 

T-SS-3 DUP 
(mg/kg) 
11/05/96 

0-6" 

T-SS-4 
(mg/kg) 
11/06/98 

0-6" 

T-SS-5 
(mg/kg) 
11/06/98 

0-6" 

T-SS-6 
(mg/kg) 

11/05/98 
0-6" 

T-SS-7 
(mg/kg) 
11/05/98 

0-6" 

T-SS-8 
(mg/kg) 
11/05/98 

0-6" 
' 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0,0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

O.OSOO U 

0,0500 U 

0,0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.237 

0.317 

1.32 

1.79 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0,0500 U 

0.0500 U 

0,0500 U 
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TABLE 27A 
SURFACE SOIL ANALYTICAL RESULTS . 

V^llbridge Terminal 
Portland, Oregon 

BTEX 

CONOCOPHILLIPS Continued 

SAMPLE ID 
UNITS 
SAMPLE DATE 

DEPTH (inches) 

T-SS-9 
(mg/kg) 
11/05/98 

0-6" 

T-SS-10 
(mg/kg) 
11/05/98 

0-5" 

T-SS-11 
(mg/kg) 
11/06/98 

0-6" 

T-SS-12 
(mg/kg) 
11/06/98 

0-6" 

T-SS-13 
(mg/kg) 
11/05/98 

0-6" 

T-SS-13 DUP 
(mg/kg) 
11/05/98 

0-6" 

T-SS-14 
(mg/kg) 
11/06/98 

0-6" 

T-SS-15 
(mg/kg) 
11/05/98 

0-6" 

T-SS-16 
(mg/kg) 
11/05/98 

0-6" 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

O.050O U 

0.0500 U 

0.0724 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0,0500 U 

0,0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 
NOTES: 
Benzene. Toluene, Ethylbenzene, and Xylenes (BTEX) analyzed by USEPA Method 8020 
mg/kg = milligrams per kilogram 

NA = Not Analyzed 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 
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TABLE 27B 
SUBSURFACE SOIL ANALYTICAL RESULTS - BTEX/N AND GASOLINE RANGE HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

CONOCOPHILLIPS 

SAMPLE ID 

UNITS 

SAMPLE DATE 

DEPTH (feet) 

T-HP-I (10) 
(mg/kg) 

11/03/98 

10 

T-HP-1 (20) 
(mg/kg) 

11/03/98 

20 

T-HP-1 (24) 

(mg/kg) 

11/03/98 

24 

T-HP-2(11) 

(mg/kg) 

11/03/98 

11 

T-HP-2(20) 

(mg/kg) 

11/03/98 

20 

T-HP-2 (24) 

(mg/kg) 

11/03/98 

24 

T-HP-3 (4) 

(mg/kg) 

11/04/98 

4 

T-HP-3 (20) 

(mg/kg) 

11/04/98 

20 

T-HP-3 (20)D 

(mg/kg) 

11/04/98 

20 
1 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

Naphthalene 

Gasoline Range Hydrocarbons 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.200 U 

1.49 

0.200 U 

8.93 

NA 

NA 

0,0500 U 

0,0500 U 

0.0500 U 

0.O500 U 

NA 

NA 

0.0500 U 

0,0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.200 U 

0.691 

0.200 U 

5.41 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

1.16 

6.62 

1.00 u 

13.9 

NA 

NA 

1.00 U 

4.34 

1.00 u 

9.96 

NA 

NA 
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TABLE 27B 
SUBSURFACE SOIL ANALYTICAL RESULTS - BTEX/N AND GASOLINE RANGE HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

CONOCOPHILLIPS Continued 

SAMPLE ID 
UNITS 

SAMPLE DATE 

DEPTH (feet) 

T-HP-3 (24) 
(mg/kg) 

11/04/98 

24 

T-HP-* (8) 
(mg/kg) 

11/03/98 

8 

T-HP-4 (20) 

(mg/kg) 

11/03/98 

20 

T-HP^ (28) 
(mg/kg) 

11/03/98 

28 

T-HP-4 (28) D 

(mg/kg) 

11/03/98 

28 

T-HP-5 (4) 

(mg/kg) 

10/14/98 

4 

T-HP-5 (10) 
(mg/kg) 

10/14/98 

10 

T-HP-5 (16) 

(mg/kg) 

10/14/98 

16 

T-HP-6 (3.5) 
(mg/kg) 

10/14/98 

3,5 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

Naphthalene 

Gasoline Range Hydrocarbons 

0.0500 U 

O.OiJOO U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0,0500 U 

0,0500 U 

0.0500 U 

NA 

NA 

0,0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 
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TABLE 27B 
SUBSURFACE SOIL ANALYTICAL RESULTS - BTEX/N AND GASOLINE RANGE HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

SAMPLE ID 

UNITS 

SAMPLE DATE 

DEPTH (feet) 

T-HP-6 (12) 

(mg/kg) 

10/14/98 

12 

T-HP-6 (28) 

(mg/kg) 

10/14/98 

28 

T-HP.7 (4) 

(mg/kg) 

10/14/98 

4 

CONOCOPHILLIPS Continued 

T-HP-7(12) 

(mg/kg) 

10/14/98 

12 

T-HP-7(16) 

(mg/kg) 

10/14/98 

16 

T-RF-1(1,5) 

(mg/kg) 

10/12/98 

1.5 

T-RF-1 (8) 

(mg/kg) 

10/12/98 

8 

T-RF-1 (12) 

(mg/kg) 

10/12/98 

12 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

Naphthalene 

Gasoline Range Hydrocarbons 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0,0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0,0500 U 

0,0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0,0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0,0500 U 

0.0500 U 

NA 

NA 
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TABLE 27B 
SUBSURFACE SOIL ANALYTICAL RESULTS - BTEX/N AND GASOLINE RANGE HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

SAMPLE ID 

UNITS 

SAMPLE DATE 

DEPTH (feet) 

CONOCOPHILLIPS Continued 

T-RF 2 (8) 

(mg/kg) 

10/13/98 

8 

T-RF 2 (16) 
(mg/kg) 

10/13/98 

16 

UB-1 (12) 

(mg/kg) 

03/31/99 

12 

UB-1 (16) 

(mg/kg) 

03/31/99 

16 

UTILITY BORINGS 

UB-2 (8) 
(mg/kg) 

03/31/99 

8 

UB-2 (16) 

(mg/kg) 

03/31/99 

16 

UB-2 (24) 

(mg/kg) 

03/31/99 

24 

UB-3 (4) 

(mg/kg) 

03/31/99 

4 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

Naphthalene 

Gasoline Ranpe Hydroc^arbons 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0,0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0,0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0,0500 U 

0.0500 U 

0.0500 U 

NA 

NA 
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TABLE 27B 
SUBSURFACE SOIL ANALYTICAL RESULTS - BTEX/N AND GASOLINE RANGE HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

UTILITY BORINGS Continued 

SAMPLE ID 
UNITS 

SAMPLE DATE 

DEPTH (feet) 

UB-3 (7) 

(mg/kg) 

03/31/99 

7 

UB.3(11) 
(mg/kg) 

03/31/99 

11 

UB-4 (6) 

(mg/kg) 

03/31/99 

6 

UB-4 (9) 

(mg/kg) 

03/31/99 

9 

UB-4 (12) 

(mg/kg) 

03/31/99 

12 

UB-5 (5) 

(mg/kg) 

04/01/99 

5 

UB-5 (8) 

(mg/kg) 

04/01/99 

8 

UB-5 (12) 
(mg/kg) 

04/01/99 

12 

UB-6 (7) 

(mg/kg) 

03/31/99 

7 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (totai) 

Naphthalene 

Gasoline Range Hydrocarbons 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0,0500 U 

0,0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.500 U 

1,34 

1,27 

1.27 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.743 

0.201 

3.79 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 
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TABLE 27B 
SUBSURFACE SOIL ANALYTICAL RESULTS - BTEX/N AND GASOLINE RANGE HYDROCARBONS 

Willbridge Tenninal 
Portland, Oregon 

UTILITY BORINGS Continued 

SAMPLE ID 

UNITS 

SAMPLE DATE 

DEPTH (feet) 

UB-6 (11) 

(mg/kg) 

03/31/99 

11 

UB-7 (7) 

(mg/kg) 

04/01/99 

7 

UB-7 (7)DUP 

(mg/kg) 

04/01/99 

7 

UB-7 (9) 

(mg/kg) 

04/01/99 

9 

UB-7(9)DUP 

(mg/kg) 

04/01/99 

9 

UB-7 (16) 

(mg/kg) 

04/01/99 

16 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

Naphthalene 

Gasoline Range Hydrocarbons 

0.0500 U 

0.0500 U 

0,0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0,0500 U 

0,0500 U 

0,0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 
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TABLE 27B 
SUBSURFACE SOIL ANALYTICAL RESULTS - BTEX/N AND GASOLINE RANGE HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

UTILITY BORINGS CONTINUED 

SAMPLE ID UB-7(16)DUP UB-8 (8) UB-8 (8)DUP UB-8 (11) UB-8(11)DUP UB-8 (16) UB-8(16)DUP 

UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

SAMPLE DATE 04/01/99 04/01/99 04/01/99 04/01/99 04/01/99 04/01/99 04/01/99 

DEPTH (feet) 16 8 8 11 11 16 15 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

Naphthalene 

Gasoline Range Hydrocarbons 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 

0.0500 U 

0.0500 U 

0.0500 U 

0.0500 U 

NA 

NA 
NOTES; 

Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) ancJ Naphthalene (N) analyzed by USEPA Method 8020 
Gasoline range hydrocarbons analyzed by NWTPH-Gx Method 
mg/kg = milligrams per kilogram 

NA = Not Analyzed 
J = Estimated Value 
U = /\nalyte Included in the analysis but not detected 
Bold Face Font = Analyte detected 
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TABLE 27C 
HOT SPOT SOIL ANALYTICAL RESULTS - BTEX AND GASOLINE RANGE HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

CONOCOPHILLIPS 

SAMPLE ID 
UNITS 
SAMPLE DATE 
DEPTH (feet) 

T-H£^1 (8) T-HS-1 (16) T-HS-1 (16) D T-HS-2 (8) 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) 
10/27/98 10/27/98 10/27/98 10/27/98 

8 16 16 8 

T-HS-2 (16) T-HS-3 (12) 
(mg/kg) (mg/kg) 
10/27/98 10/27/98 

16 12 

T-HS-3 (16) 
(mg/kg) 
10/27/98 

16 

T-HS-3 (16) D 
(mg/kg) 

10/27/98 

16 

T-HS-4(12) T-HS-4(17) 
(mg/kg) (mg/kg) 
11/05/98 11/05/98 

12 17 

CONSTITUENT 

Benzene 

Ethylbenzene 

Toluene 

Xylene (total) 

Naphthalene 

Gasoline Range Hydrocarbons 

Aviation Gas Range 

0.0864 j 136 

0.0500 U 

0.269 

0.246 

0,0500 U 

2.00 U 

NA 

212 

924 

1220 

69.2 

9240 

NA 

57.8 

131 

476 

780 

45.3 

7140 

NA 

0.114 

0.0742 

0.209 

0.378 

0.0500 U 

3.94 

NA 

0.749 

0.181 

0.394 

1.11 

0.149 

7.58 

NA 

0.386 

0.0500 U 

0.827 

0.592 

0,0500 U 

6.56 

NA 

0.989 

0.200 U 

1.49 

1.78 

0.200 U 

11.0 

NA 

0.270 

0.0500 U 

0.588 

0.415 

0.0500 U 

3.16 

NA 

0.100 U 

0.100 U 

0.100 U 

0.100 U 

0.100 u 

4.00 U 

NA 

2.00 U 

13.1 

2.00 U 

94.5 

5.34 

5S1 

NA 
NOTES: 

Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) and Naphthalene (N) analyzed by USEPA Method 8020 
Gasoline/Aviation range hydrocarbons analyzed by NWTPH-Gx Method 
mg/kg = miliigrams per kilogram 

NA = Not Analyzed 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Fac9 Font = Analyte detected 
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TABLE 28A 
SURFACE SOIL ANALYTICAL RESULTS - POLYNUCLEAR AROMATIC HYDROCARBONS 

Wilibridge Terminal 
Portland, Oregon 

o 
o 
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KINDER MORGAN Continued CONOCOPHILLIPS 

SAMPLE ID G-SS-18 G-SS-19 G-SS-20 T-SS-2 T-SS-3 T-SS-3 DUP T-SS^ T-SS-5 
UNITS (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (fig/kg) (jig/kg) 
SAMPLEDATE 11/03/98 11/03/98 11/03/98 11/05/98 11/05/98 11/05/98 11/06/98 11/06/98 
DEPTH (inches) 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndsno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

134 U 

134 U 

134 U 

1?4U 

134U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6,70 U 

134 U j 6,70 U 

134 U 

134U 

220 

134 U 

134 U 

134 U 

134 U 

134 U 

134 U 

134 U 

6,70 U 

6.70 U 

6,70 U 

6,70 U 

6,70 U 

6,70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6,70 U 

6.70 U 

8.62 

7.68 

9.63 

6,70 U 

7.11 

6,70 U 

8.15 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U { 11.3 

6,70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6,70 U 

6,70 U 

6,70 U 

6.70 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

37.4 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

49.3 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

55.0 

67.0 U 

67.0 U 

67.0 U 

67.0 U 

67.0 U 

67.0 U 

122 

67.0 U 

83.3 

67.0 U 

67,0 U 

67,0 U 

86.9 

67.0 U 

67.0 U 

67.0 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7,36 U 

7,38 U 

7,38 U 

7.38 U 

74.0 U 

74,0 U 

74.0 U 

74,0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 

74.0 U 
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TABLE 28A 
SURFACE SOIL ANALYTICAL RESULTS - POLYNUCLEAR AROMATIC HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

n 
o 
•a 
TJ 
O 
71 
o 
o 
o 
o 
o> 
CO 
•vJ 

CONOCOPHILLIPS Continued 

SAMPLE ID 
UNITS 
SAMPLE DATE 
DEPTH (inches) 

T-SS-6 T-SS-8 T-SS-9 T-SS-11 
(ug/kg) ((jg/kg) (^g/kg) ( îg/kg) 
11/05/98 11/05/98 11/05/98 11/06/98 

0-6" 0-6" 0-6" 0-6" 

T-SS-12 
(t^g/kg) 

11/05/98 
0-6" 

T-SS-14 

(jig/Kg) 

11/06/98 

0-6" 

T-SS-14 (RR) 

(ug/kg) 
11/06/98 

0-6" 

CONSTITUENT 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

B9nzo(a)pyfene 

Benzo(b)ruoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

67,0 U 

67.0 U 

67.0 U 

67.0 U 

67.0 U 

67.0 U 

67.0 U 

67,0 U 

67,0 U 

67,0 U 

67.0 U 

67.0 U 

67.0 U 

67.0 U 

134U 

67.0 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6,70 U 

6.70 U 

6.70 U 

6.70 U 

6,70 U 

6,70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

8.40 

12.8 

8.75 

14.6 

7.81 

9.57 

6.70 U 

12.3 

6.70 U 

9.50 

6.70 U 

5.70 U 

18.3 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

80.8 U 

7.40 U 

7.40 U 

7.40 U 

51.2 

80.3 

68,7 

58.9 

37.9 

57.8 

12.6 

68.1 

7.40 U 

45.3 

7,40 U 

11.0 

121 

7.38 U 

7,38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7.38 U 

7,38 U 

7,38 U 

7.38 U 

7.36 U 

7.38 U 

7.38 U 

7.38 U 

7,38 U 

7,38 U 

7.38 U 

7.38 U 

7,38 U 

7.38 U 

7.38 U 

7,38 U 

7,38 U 

7.38 U 

7.38 U 

7,38 U 

7.38 U 

7.38 U 

NOTES: 
Polynudear Aromatic Compounds (PAHs) analyzed by USEPA Method 8270M-SIM 
(ug/kg) = micrograms per kilogram 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 
(RR) = Surrogate recovery out of control on initial oin (T-SS-14). Sample was reextracted out of hold time. 
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TABLE 29B 
SUBSURFACE SOIL ANALYTICAL RESULTS • 

WiUbridgeTenminal 
Portland, Oregon 

SVOCs 

O 

o 
• 0 
•V 

o 
73 
o 

KINDER MORGAN CONOCOPHILLIPS 

SAMPLEID G-HP-6(12) G-HP-7(18) G-HP-12 (12) G-HP-13 (18) G-RF-2{11) G-RF^(15) G-RF-4 (15)D T-HP-1 (24) 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 11/02/98 11/04/98 04/01/99 03/31/99 10/29/98 10/29/98 10/29/98 11/03/98 
DEPTH (feet) 12 18 12 18 11 15 15 24 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Ben20(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

4-Chlorophenyl-3-methylphenol 

4-Chloroaniline 

Bls(2-ch loroethoxy)metha ne 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyi)ether 

2-Chloronaphthalene 

2-Chlorophenol 
4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenzo(a,h) anthracene 

Dibenzofuran 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

0,00700 U 

0.00700 U 

0.00700 U 

0,00700 U 

0.00700 U 

0.007CO U 

0.00700 U 

0.00700 U 
1.00 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

2.00 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 
0,500 U 

0.00700 U 

1.00 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 
0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

1.00 U 

0.500 U 

0.00700 U 

0.500 U 

1.00U 

1.00 U 1 1.00 U 

0.500 U 

0.500 U 
0.500 U 

O.SOO U 

0.500 U 0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.600 U 

0.500 U 

1.00 u 

0.500 U 

0,500 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 u 

0.500 U 

0.500 U 

0.500 U 

O.SOO U 

2.00 U 

0.500 U 

0,500 U 

0.500 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.0O700 U 

0,00700 U 

1.00 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

1.00 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 
0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

1.00 U 

0,500 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2,00 U 

0.500 U 

0.500 U 

0.500 U 
0.500 U 

0,500 U 

0.500 U 

0.00700 U 

1.00 U 

O.SOO u 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00776 

0.00734 

0.00700 U 

0.00700 U 
0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 
0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

1.00 u 

0.500 U 

0.00700 U 

0.500 U 

1.00 u 

1.00 u 
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TABLE 29B 
SUBSURFACE SOIL ANALYTICAL RESULTS - SVOCs 

WillbridgeTerminal 
Portland, Oregon 

n 
O 
-a 
• V 
O 
71 
o 
o 
o 
o 
<J> 
CO 
-» l 
CO 

KINDER MORGAN CONOCOPHILLIPS 

SAMPLEID G-HP-6(12) G-HP-7(18) G-HP-12 (12) G-HP-13 (18) G-RF-2(11) G-RF-4(15) G-RF-4(15)D T-HP-1 (24) 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 11/02/98 11/04/98 04/01/99 03/31/99 10/29/S8 10/29/98 10/29/98 11/03/98 
DEPTH (feet) 12 18 12 18 11 15 15 24 

CONSTITUENT 

1,4-Dlchlorobenzene 

3,3-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethyl phthalate 

2,4-Dimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 
2,4-Dinitrotoluene 

2,6-Dlnitrotoluene 

Bis(2-ethylhexy|)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

2-Nltroanillne 

3-NitJ-oaniline 

4-Nitroantline 

1,00 U 

1,00 U 

0.500 U 

0.500 U 

1,00 U 

0,500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

2.O0U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 u 

0.00700 U 

0.500 U 

0.500 U 

0.600 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 u 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

3.85 

0,500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 u 

0.500 U 

0.500 U 

1,00 U 

0,500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

3.94 

0.500 U 

0,500 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

1.00 U 

1.00 u 

0.500 U 

0,500 U 0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

1.00 u 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 0.500 U 

2.00 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 u 

1.00 U 

1.00 U 

0.00700 U 

0.500 U 
0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0,500 U 

1.00 U 

0,500 U 

2.00 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 u 

1.00 u 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0,00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 u 

0.00700 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 u 

0,500 U 

1,00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.00879 

0.00700 U 

0,500 U 

1.00 U 

1.00 U 

1.00 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1,00 u 

0.500 U 
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TABLE 29B 
SUBSURFACE SOIL A^ALYTICAL RESULTS - SVOCs 

WillbridgeTerminal 
Portland, Oregon 

KINDER MORGAN CONOCOPHILLIPS 

SAMPLEID G-HP-6(12) G-HP-7(18) G-HP-12 (12) G-HP-13 (18) G-RF-2(11) G-RF-4 (15) G-RF-4 (15)D T-HP-1 (24) 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 11/02/98 11/04/98 04/01/99 03/31/99 10/29/98 10/29/98 10/29/96 11/03/98 
DEPTH (feet) 12 18 12 18 11 15 15 24 

CONSTITUENT 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

0,600 U 

0.500 U 

1.00 u 

0.500 U 

0.500 U 

1.00 U 

0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0.500 U 
0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,600 U 

1.00 U 

0.500 U 

0.500 U 

0,500 U 

0.500 U 

1.D0U 

0.500 U 

0.500 U 

1.00 U i 1.00 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0,500 U 

0,500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

1,00 U 

0,00700 U 
0.500 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.600 U 

1,00 U 

0,00700 U 

0.500 U 

0.0130 

0.500 U 

0.500 U 

0,500 U 

o 
o 
-0 
•V 

o 
71 
CP 
e> 
a 
as 
let 
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TABLE 29B 
SUBSURFACE SOIL ANALYTICAL RESULTS • 

WillbridgeTenninal 
Portland, Oregon 

SVOCs 

o 
o 
• 0 
•V 
O 
71 
ts o 
ts 
<s 
<7t 
CO 
- J 
en 

CONOCOPHILLIPS Continued UTILITY BORINGS 

SAMPLEID T-HP-2 (24) T-HP-3 (24) T-HP-4 (28) T-HP-4 (28) DUP T-RF-1 (12) T-RF-2 (16) UB-1 (20) UB-2 (24) 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 11/03/98 11/04/98 11/03/98 11/03/98 10/12/98 10/13/98 03/31/99 03/31/99 
DEPTH (feet) 24 24 28 28 12 15 20 24 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Ben20(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

4-Chlorophenyl-3-methylphenol 

4-Chloroanitine 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

2-Chloronaphthalene 

2-Chlorophenol 
4-Chlorophenyl phenyl ether 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenzo(a,h) anthracene 

Dibenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

0.00700 U 

0.00700 U 

O.OO70O U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

O.SOO U 

0.500 U 

2.00 U 

0.500 U 

0.600 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

1.00 U 

0.500 U 

0.00700 U 

0.500 U 
1.00 U 

1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0,00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

1.00 U 

0.500 U 

0,500 U 

0,500 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

1 0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

1.00 U 

0.500 U 

0.00700 U 

0.500 U 

1,00 U 

1.00 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

1,00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 
0.500 U 

0.00700 U 

1.00 U 

0.500 U 

0.00700 U 

0.500 U 
1.00 U 

1.00 U 

0.00700 U 

0.00700 U 

0.0206 

0.0369 

0.0309 

0.0436 

0.0143 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0.600 U 

0.500 U 

0,500 U 

0.500 U 

0,500 U 

0.0347 

1.00 u 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

O.SOO U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 u 

0.500 U 

0.500 U 
0.500 U 

0,500 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.600 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 u 

1.00 u 

0.00700 U 

0.00700 U 

0.00700 U 

0.00700 U 

0,00700 U 

0,00700 U 

0.00700 U 

0.00700 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.600 U 

0.500 U 

2.00 U j 2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,00700 U 

1.00 u 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 
0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1,00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

1.00 U 

0.500 U 

0.500 U 

0,500 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

0,500 U 

0,500 U 

0.500 U 

0.500 U 

0,500 U 

1.00 u 

0,500 U 

0,500 U 

0.500 U 
1.00 u 

1.00 u 
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TABLE 29B 
SUBSURFACE SOIL ANALYTICAL RESULTS • 

WillbridgeTerminal 
Portland, Oregon 

SVOCs 

o 
o 
13 
•0 

o 
71 
o 
o 
o 
o 
a t 
CO 
-~i 
tj> 

CONOCOPHILLIPS Continued UTIUTY BORINGS 

SAMPLEID T-HP-2 (24) T-HP-3 (24) T-HP-4 (28) T-HP-4 (28) DUP T-RF-1 (12) T-RF-2 (16) UB-1 (20) UB-2 (24) 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 11/03/98 11/04/98 11/03/98 11/03/98 10/12/98 10/13/98 03/31/99 03/31/99 
DEPTH (feet) 24 24 23 28 12 15 20 24 

CONSTITUENT 

1,4-Dlchlorobenzene 

3,3-Dic:hlorobenzidine 

2,4-DichlQrophenol 

Diethyl phthalate 

2,4-Dimethylphenol 

Dimethyl phthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Oinitrotoluena 

2,6-Dinitrotoluene 

Bis(2-ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

1,00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 u 

1.00 u 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,00700 U 

0.500 U 

1.00 u 

0.500 U 

1.00 U 

1.00 u 

0.500 U 

0.500 U 

1.00 u 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.600 U 

2.00 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 U 

1.00 u 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.600 U 

1.00 U 

0.500 U 

1.00 U 

1.00 U 

0,500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.00700 U 

0.500 U 

1,00 U 

1,00 U 

1.00 U 

0.00700 U 

0.500 U 

0,500 U 

0,500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 u 

0,500 U 

1.00 U 

1.00 u 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0,500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

0,500 U 

0,500 U 

1.00 U 

0.500 U 

1.00 u 

2.00 U 

0.500 U 

0.500 U 

2.00 U 

0.0633 1 0.500 U 

0.00700 U 0.500 U 

0.500 U 0.500 U 

1.00 U i 1.00 U 

1.00 u ! 1.00 u 

1,00 U 

0.0119 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 
0.500 U 

0.500 U 

0.500 U 

1.00 U 

O.SOO U 

1.00 u 

1.00 U 

0.500 U 

0.500 U 

1.00 u 

0.500 U 

1.00 U 

2.00 U 

0.600 U 

0.500 U 

2.00 U 

0.00700 U 

0.00700 U 

0.500 U 

1.00 U 

1.00 u 

1,00 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.00700 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 U 

0,500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

3.90 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 u 

0.500 U 

0.500 U 

1.00 U 

0.600 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

3.99 

0,600 U 

0.500 U 

0.500 U 

1.00 U 

1.00 u 

1.00 u 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 
O.SOO u 
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TABLE 29B 
SUBSURFACE SOIL ANALYTICAL RESULTS • 

WillbridgeTerminal 
Portland, Oregon 

SVOCs 

CONOCOPHILLIPS Continued UTILITY BORINGS 

SAMPLEID T-HP-2 (24) T-HP-3 (24) T-HP-4 (28) T-HP-4 (26) DUP T-RF-1 (12) T-RF-2 (16) UB-1 (20) UB-2 (24) 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 11/03/98 11/04/98 11/03/98 11/03/98 10/12/98 10/13/98 03/31/99 03/31/99 
DEPTH (feet) 24 24 28 28 12 16 20 24 

CONSTITUENT 

Nitrobenzene 

2-NitrQ phenol 

4-Nitrophenol 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0,500 U 

1.00 U 

0.OO7OO U 

0,500 U 

0.0102 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1,00 U 

0.500 U 

0.500 U 

1.00 U 

0.00700 U 

0.500 U 

0.0101 

0.500 U 

O.SOO U 

0.500 U 

0.500 U 0.500 U 

0.500 U 

1.00 u 

0.500 U 

0.500 U 

1.00 U 

0.0533 

0.500 U 

0.0859 

0.500 U 

1.00 u 

0.500 U 

0.600 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 1 0.500 U 

0.500 U 

O.SOO U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0,500 U 

0,500 U 

1,00 U 

0.00700 U 

0.500 U 

0.00700 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 
1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0,500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

o 
o 
T3 
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TABLE 29B 
SUBSURFACE SOIL ANALYTICAL RESULTS • 

WillbridgeTerminal 
Portland, Oregon 

SVOCs 

O 

o 
•D 
13 

o 
73 o o o o 
at 
(e i 

CO 

UTILITY BORINGS Continued 

SAMPLEID UB-3 (11) UB-4 (12) UB-5 (12) UB-6 (11) UB-7 (16) UB-7(16)DUP UB-8 (16) UB-8(16)DUP 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 03/31/99 03/31/99 04/01/99 03/31/99 04/01/99 04/01/99 04/01/99 04/01/99 
DEPTH (feet) 11 12 12 11 16 16 16 16 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

8enzo(b)fluoranthene 

Benzo(ghi)perylene 

Benzo(k)fiuoranthene 

Benzoic acid 

Benzyl alcohol 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

4-Chlorophenyl-3-methylphenol 

4-Chloroaniline 

Bis(2-chloroethoxy)methane 

Bls(2-chloroethyl)ether 

8is(2-chloroisopropyl)ether 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Dl-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenzo(a,h) anthracene 

Dibenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

5.00 U 

S.OOU 

5.00 U 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

10.0 u 

S.OOU 

S.OOU 

S.OOU 

5.00 U 

20.0 U 

5.00 U 

S.OOU 
5.00 U 

5.00 U 

5,00 U 

6,00 U 

5.00 U 

10.0 U 

5.00 U 

6.00 U 

S.OOU 

10.0 U 

10.0 U 

60,0 U 

50,0 U 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

100 u 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

200 U 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

'" 50.0 U 

SO.OU 

SO.OU 

100 u 

SO.OU 

SO.OU 

SO.OU 

100 u 

100 u 

6.00 U 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

5,00 U 

S.OOU 

S.OOU 

10.0 u 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

20.0 U 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

10.0 u 

S.OOU 

S.OOU 

S.OOU 

10.0 u 

10.0 u 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U i O.SOO U 

0.500 U 1 0.600 U 

0,600 U 0.600 U 

0,500 U 

0.500 U 

1.00 u 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0,500 U 

0.500 U 

0.500 U 

1,00 u 

0.500 U 

0,600 U 

0.500 U 

1.00 U 

1.00 u 

0.500 U 

0.500 U 

1.00 U 

0.600 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

O.SOO U 

1.00 u 

0,500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 u 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0,500 U 

0.500 U 
1.00 U 

0,500 U 

0.500 U 

0.600 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

1 0.500 U 

0.500 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0,500 U 

0,600 U 

0,500 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 0.500 U 

1.00 U 1.00 U 

0.500 U 1 0.500 U 

0.500 U i 0.500 U 
0.500 U 

1.00 U 

1.00 U 

0.500 U 

1.00 u 

1.00 u 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 
0,500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

2.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 
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TABLE 29B 
SUBSURFACE SOIL ANALYTICAL RESULTS • 

WillbridgeTerminal 
Portland, Oregon 

SVOCs 

o 
o 
13 
13 

o 
71 
o 
o 
o 
o 
at 
CO 

to 

UTILITY BORINGS Continued 

SAMPLE ID 
UNITS 
SAMPLE DATE 
DEPTH (feet) 

UB-3 (11) 
(mg/kg) 
03/31/99 

11 

UB-4 (12) 
(mg/kg) 

03/31/99 
12 

UB-5 (12) 
(mg/kg) 

04/01/99 

12 

UB-6 (11) 
(mg/kg) 
03/31/99 

11 

UB-7 (16) 
(mg/kg) 
04/01/99 

16 

UB-7(16)DUP 
(mg/kg) 

04/01/99 
16 

UB-8 (16) 
(mg/kg) 

04/01/99 
16 

UB-8 (16)DUP 
(mg/kg) 
04/01/99 

16 

CONSTITUENT 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidlne 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Bis(2-ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 

10,0 U 
10.0 U 
S.OOU 
5.00 U 
10.0 u 
S.OOU 
10.0 u 
20.0 U 
S.OOU 

5.00 U 

20,0 U 

5.00 U 

S.OOU 

S.OOU 

10.0 u 

10.0 u 

10.0 u 

S.OOU 

S.OOU 

5.00 U 

S.OOU 

S.OOU 

5.00 U 

S.OOU 

10.0 u 

S.OOU 

100 u 

100 u 

SO.OU 

SO.OU 

100 u 

SO.OU 

100 u 

200 U 

SO.OU 

50,0 U 

200 U 

SO.OU 

SO.OU 

SO.OU 

100 u 

100 u 

100 u 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

100 u 

SO.OU 

10.0 U 

10.0 u 

S.OOU 

5.00 U 

10.0 u 

S.OOU 

10.0 u 

20.0 U 

S.OOU 

S.OOU 

20.0 U 

5.00 U 

5.00 U 

S.OOU 

10.0 u 

10.0 u 

10.0 u 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

10.0 u 

S.OOU 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

2.00 U 

0.500 U 

0.500 U 

5.43 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0,500 U 

1.00 U 

0.500 U 

1.00 u 

2.00 U 

0.500 U 

0.500 U 

5.97 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 u 

1.00 u 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

1.00 U 

0.500 U 

1,00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1,00 U 

2.00 U 

0.500 U 

0.500 U 

5.35 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

1.00 u 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 u 

2.00 U 

0.500 U 

0.500 U 

5.84 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1,00 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

1.00 U 
2.00 U 

0.500 U 

0,500 U 

4.71 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

1.00 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0.500 U 

0,500 U 

0.500 U 

1.00 U 

0.500 U 
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TABLE 29B 
SUBSURFACE SOIL ANALYTICAL RESULTS - SVOCs 

WillbridgeTerminal 
Portland, Oregon 

UTILITY BORINGS Continued 

SAMPLEID Ue-3(11) UB-4(12) UB-5(12) UB-6(11) UB-7(16) UB-7(16)DUP UB-8 (16) UB-8(16)DUP 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 03/31/99 03/31/99 04/01/99 03/31/99 04/01/99 04/01/99 04/01/99 04/01/99 
DEPTH (feet) 11 12 12 11 16 16 16 16 

CONSTITUENT 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitrosodl-n-propylamine 

N-Nitrosodiphenylami ne 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

S.OOU 

S.OOU 

10.0 u 

S.OOU 

S.OOU 

10.0 U 

S.OOU 

S.OOU 

S.OOU 

5.00 U 

5.00 U 

5.00 U 

SO.OU 

SO.OU 

100 u 

SO.OU 

SO.OU 

100 u 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

SO.OU 

S.OOU 

S.OOU 

10.0 U 

S.OOU 

S.OOU 

10.0 u 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

S.OOU 

5.00 U 

0.500 U 

0.500 U 

1.00 u 

0,500 U 

0,500 U 

1,00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

O.SOO u 

0.500 U 

0.500 U 

1.00 u 

0,500 U 

0,500 U 

1.00 u 

0.500 U 

0,500 U 

0,500 U 

0.500 U 

0.500 U 

O.SOO u 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

1.00 u 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0,500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

1.00 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

0.500 U 

NOTES: 

Semivolatle Organic Compounds (SVOCs ) analyzed by USEPA Method 8270C 

mg/kg = milligrams per kilogram 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Faced Font = Analyte detected 
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o 
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O 
71 
<s 
o 
es 
es 
as 
CO 
eo 
tp 

B17.01G/RI DEQ Commentsn'aWe 29B Page 12 of 12 



TABLE 30A 
SURFACE SOIL ANALYTICAL RESULTS - VOCs 

V\/illbridge Terminal 
Portland, Oregon 

o 
o 
13 
TJ 
O 
7) 
o 
o 
o 
o 
a t 
CO 
00 

CONOCOPHILLIPS 1 
SAMPLE ID 
UNITS 
SAMPLE DATE 
DEPTH (inches) 

T-SS-1 
(i^g/kg) 

11/05/98 
0-6" 

T-SS-4 
(ug/kg) 

11/06/98 
0-6" 

T-SS-7 
(ijg/kg) 

11/05/98 
0-6" 

T-SS-10 
(ug/kg) 
11/05/98 

0-6" 

T-SS-13 
(u9/kg) 
10/29/98 

0-6" 

T-SS-13 DUP 
(ug/kg) 
10/29/98 

0-6" 

T-SS-15 
(ug/kg) 
11/05/98 

0-6" 

T-SS-16 
(ug/kg) 

11/05/98 
0-5" 

CONSTITUENT 

Acetone 
Benzene 

Bromobenzene 
Bromochloromethane 

Bromodichioromethane 
Bromoform 

Bromomelhane 

2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroelhane 
Chlorofonn 

Chloromethane 
2-Chlorotoluene 

4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 

1,2-Dic:hlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2500 U 

100 U 

100 U 

100 U 

100 U 

100 U 

1000 u 

2500 U 

100 u 

100 u 

100 u 

200 U 

100 u 

500 U 

100 u 

500 U 

100 U 

100 u 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

2500 U 

100 U 

100 u 

100 u 

100 u 

100 u 

1000 u 

2500 U 

100 U 

100 U 

100 U 

200 U 

100 U 

SOOU 

100 U 

SOOU 

100 u 

100 u 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

2500 U 

100 U 

100 U 

100 U 

100 U 

100 U 

1000 U 

2500 U 

100 U 

100 u 

100 u 

200 U 

100U 

SOOU 

100 u 

SOOU 

100 U 

100 u 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

2500 U 

100 u 

100 u 
100 u 

100 u 

100 u 
1000 u 
2500 U 
100 u 
100 u 

100 u 

200 U 
100 U 
SOOU 

100 u 
SOOU 
100 u 

100 u 
200 U 
100 u 
100 u 
100 u 

100 u 
100 u 
100 u 

2500 U 

100 U 

100 U 
100 U 

100 U 

100 u 
1000 u 

2500 U 
100 U 
100 u 
100 u 

200 U 
100 U 
SOOU 

100 u 
SOOU 

100 u 
100 u 
200 U 
100 u 
100 u 
100 u 
100 u 

100 u 
100 u 

2500 U 

100 u 

100 u 
100 u 

100 u 
100 u 

1000 u 
2500 U 
100 u 
100 U 

100 u 

200 U 
100U 
SOOU 

100 u 
SOOU 
100 u 
100 u 
200 U 
100 u 
100 u 
100 u 
100 u 

100 u 
100 u 

2500 U 

100 u 

100 u 

100 u 
100 u 

100 u 

1000 u 
2500 U 

100 u 
100 u 
100 u 
200 U 

100 u 
SOOU 
100 u 
SOOU 
100 u 

100 u 
200 U 

100 u 
100 u 
100 u 

100 u 
100 u 
100 u 

2500 U 

100 u 
100 u 

100 u 

100 u 
100 u 
1000 u 

2500 U 
100 u 
100 u 

100 u 
200 U 

100 u 
SOOU 
100 U 

SOOU 
100 u 

100 u 

200 U 
100 u 
100 u 
100 u 

100 u 
100 u 

100 u 
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TABLE 30A 
SURFACE SOIL ANALYTICAL RESULTS - VOCs 

Willbridge Terminai 
Portland, Oregon 

CONOCOPHILLIPS 
SAMPLEID T-SS-1 T-SS-4 T-SS-7 T-SS-10 T-SS-13 T-5S-13DUP T-SS-15 T-SS-15 
UNITS (pg/kg) (jig/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (uQ/kg) 
SAMPLEDATE 11/05/98 11/06/98 11/05/98 11/05/98 10/29/98 10/29/98 11/05/98 11/05/98 
DEPTH (inches) 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-6" 0-5" 

CONSTITUENT 

Dichlorodifluoromethane 
1,1-Dichloroethane 

1,2-Dichlorcethane 
1,1-Dichloroethene 

ds-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-DichlQropropane 

2,2-Dichloropropane 
1,1-Dichloropropene 

cis-1,3-Dichloropropene 

trans-l ,3-Dlchloropropene 
Ethylbenzene 
Hexachlorobutad lene 

2-Hexanone 
Isopropylbenzene 
p-lsopropyltoluene 

4-M ethy l-2-penta non e 
Methylene chloride 

Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 

SOOU 

100 U 

100 U 
100 U 

100 U 
100 U 
100 U 

100 U 
100 u 
100 u 

100 u 

100 u 
100 u 
200 U 
1000 u 
100 u 

100 u 

SOOU 

SOOU 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

200 U 

1000 u 

100 u 

100 u 

SOOU 

SOOU 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

100 u 

100 u 

100U 

100U 

100U 

100U 

100 u 

100 u 
100 u 

100 u 
100 u 
100 u 

200 U 
1000 u 
100 u 
100 u 
SOOU 
500 U 

100 u 
100 u 
100 u 
100 u 
100 u 
100 u 
100 u 

SOOU 

100 u 
100 u 

100 u 

100 u 
100 u 

100 u 

100U 
100 U 
100 u 

100 u 
100 u 
100 u 

200 U 
1000 U 

100 u 
100 u 
SOOU 

SOOU 

100 U 
100 U 
100 U 

100 u 
100 u 
100 u 

100 u 

SOOU 
100U 
100 U 

100 U 
100 U 
100 U 

100 u 
100 u 
100 u 

100 u 

100 u 
100 u 
100 u 

200 U 
1000 u 
100 u 
100 u 

SOOU 

SOOU 
100 U 
100 u 
100 u 

100 u 
100 u 

100 u 
100 u 

SOOU 
100 u 

100 u 
100 u 
100 u 

100 u 

100 u 
100 u 
100 u 

100 u 

100 u 
100 u 

100 u 
200 U 
1000 u 

100 u 
100 u ^ 
SOOU 
SOOU 

500 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

200 U 

1000U 

100 U 

100 u 

500 U 

SOOU 

100 U 1 100 u 
100 U i 100u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

200 U 

1000 u 

100 u 

100 u 

SOOU 

SOOU 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 
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TABLE 30A 
SURFACE SOIL ANALYTICAL RESULTS • 

Willbridge Terminal 
Portland, Oregon 

VOCs 

CONOCOPHILLIPS 
S/VMPLEID T-SS-1 T-SS-4 T-SS-7 T-SS-10 T-SS-13 T-SS-13 DUP T-SS-15 T-SS-16 
UNITS (ug/kg) (ug/kg) (ug/kg) a»g/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
SAMPLEDATE 11/05/98 11/06/98 11/05/93 11/05/98 10/29/98 10/29/98 11/05/98 11/05/98 
DEPTH (inches) 0-6" 0-6" 0-6" 0-6" 0-6" 0-5" 0-6" 0-6" 

CONSTITUENT 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethy Ibenze ne 

Vinyl chloride 

o-Xylene 

m,p-Xylene 

100 U 

100 u 

100 u 

100 u 

100U 

SOOU ^ 

100 u 

100 u 

100 u 

SOOU 

100 u 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

100 u 

100 u 

100 u 

SOOU 

100 u 

200 U 

100U 100u 

100U 100u 

100 U 100u 

100 u 

100 u 

SOOU 

100 u 
100 u 

100 u 
SOOU 

100 U 

200 U 

100 u 
100 u 
500 U 
100 u 
100 u 

100 u 
SOOU 

100 u 

200 U 

100U 1 100u 

100 u 
100 u 
100 u 

100 u 
SOOU 

100 u 
100 u 
100 u 

500 U 

100 u 

200 U 

100 u 
100 u 

100 u 
100 u 
SOOU 

100 u 
100 u 
100 u 
SOOU 

100 u 
200 U 

100 u 

100 u 
100 u 
100 u 

100 u 
SOOU 

100 u 
100 u 

100 u 
SOOU 

100 u 

200 U 

100 u 

100 u 
100 u 

100 u 
lOOU 
SOOU 

100 u 
100 u 
100 u 

SOOU 

100 u 
200 U 

NOTES: 
Volatile Organic Compounds (VOCs ) analyzed by USEPA Method 8260B 
|ig/kg = Microgram per kilogram 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 

o 
o 
13 
13 
O 
71 
o 
o 
o 
o 
as 
CO 
09 
CO 
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TABLE SOB 
SUBSURFACE SOIL ANALYTICAL RESULTS - VOCs 

Willbridge Tenninal 
Portland, Oregon 

o 
o 
• V 
• V 

o 
TJ 
o 
o 
o 
o 
as 
ot 

KINDER MORGAN Continued CONOCOPHILLIPS 

SAMPLEID G-HP-6(12) G-HP-7(18) G-HP-12 (12) G-HP-13 (18) G-RF-2(11) G-RF.4 (15) G-RF-4 (15)D T-HP-1 (24) 
UNITS (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
SAMPLEDATE 11/02/98 11/04/98 04/01/99 03/31/99 10/29/98 10/29/93 10/29/98 11/03/98 
DEPTH (feet) 12 18 12 18 11 15 15 24 

CONSTITUENT 

Acetone 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichloromeihane 

Bromoform 

Bromomelhane 

2-Butanone 

n-Bulylbenzene 

sec-Butylbenzene 

tert-Butylbenzene 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,2-Dibromoethane 

Dibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Dichlorodifluoromethane 

2500 U 

100 U 

100 U 

100 U 

100 U 

100 u 

1000U 

2500 U 

100 U 

100 U 

100 U 

200 U 

100 U 

SOOU 

100 u 

SOOU 

100 u 

lOOU 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

2500 U 

100 u 

100 U 

100 U 

100 U 

100 u 

1000 u 

2500 U 

100 u 

100 u 

100 u 

200 U 

100 u 

SOOU 

100 u 

SOOU 

100 u 

100 u 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

2500 U 

100 u 

100 u 

100 u 

100 u 

100 u 

1000 u 

2500 U 

100 u 

100U 

100 U 

100 U 

100 u 

SOOU 

100 u 

SOOU 

100U 

100U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

2500 U 

100 U 

100 U 

100 U 

100 U 

100 U 

1000 U 

2500 U 

100 U 

100 U 

100 U 

100 u 

100 u 

2500 U 

100 U 

100 u 

100 u 

100 u 

100 u 

1000 u 

2500 U 

100 U 

100 U 

100 u 

200 U 

100 U 

500 U i 500 U 

100 u 

SOOU 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

100 u 

SOOU 

100 u 

100 u 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

2500 U 

100 U 

100 u 

100 u 

100 u 

100 u 

1000 u 

2500 U 

100 U 

100 U 

100 U 

200 U 

100 U 

SOOU 

100 u 

SOOU 

100 u 

100 u 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

2500 U 

100 u 

100 u 

100 u 

100 u 

100 u 

1000 u 

2500 U 

100 u 

100 u 

100 u 

200 U 

100 u 

SOOU 

100 u 

SOOU 

100 u 

100 u 

200 U 

100 u 

100 u 

100 u 

100 u 

100 u 

100 u 

SOOU 

2500 U 

100 u 

100 u 

100 u 

100 u 

100 u 

1000U 

2500 U 

100 u 

100 u 

100 u 

200 U 

100 U 

SOOU 

100 u 

SOOU 

100 u 

100 u 

200 U 

100 u 

100 u 

lOOU 

100 u 

100 u 

100 u 

SOOU 
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TABLE 30B 
SUBSURFACE SOIL ANALYTICAL RESULTS 

Willbridge Terminal 
Portland, Oregon 

VOCs 

SAMPLE ID 
UNITS 
SAMPLE DATE 
DEPTH (feet) 

UB-3 (11) UB-4 (12) UB-5 (12) 
(ug/kg) (ug/kg) (ug/kg) 

03/31/99 03/31/99 04/01/99 
11 12 12 

UTILITY BORINGS Continued 
UB-6 (11) 

(ug/kg) 
03/31/99 

11 

UB-7 (15) 
(ug/kg) 

04/01/99 
16 

UB-7 (16) DUP 
(ug/kg) 

04/01/99 
16 

UB-a(16) 
(ug/kg) 

04/01/99 
16 

UB-8 (16) DUP 
(ug/kg) 

04/01/99 
16 

CONSTITUENT 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

1,2,4-Trimethyibenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 

o-Xylene 
m,p-Xylene 

100 U 100 u 

100u ! 100u 

100 u 
100 u 

100 u 
100 u 

100 u 
100 u 

SOOU 

100 u 
200 U 

100 u 
100 u 
100 u 
100 u 

100 u 

100 u 

SOOU 
100 u 
200 U 

100 u 

100 u 
100 u 

100 u 
100 u 

100 u 

100 u 
100 u 

SOOU 
100 u 

200 U 

100 U 

100 u 

100 u 
100 u 

100 u 
100 u 

100 u 

100 u 

SOOU 
100 U 

200 U 

100 u 
100 u 

100 u 

100 u 
100 u 

100 u 
100 u 

100 u 
SOOU 
100 u 

200 U 

100 u 
100 u 

100 u 
100 u 
100 u 

100 u 
100 u 

lOOU 
SOOU 
100 u 

200 U 

100 U 
100 u 

100 u 
100 u 
100 u 

100 u 

100 u 

100 u 

SOOU 
100 U 

200 U 

100 u 
100 u 

100 u 
100 u 

100 u 

100 u 
100 u 

100 u 
SOOU 

100 u 
200 U 

NOTES: 
Volatile Organic Compounds (VOCs ) analyzed by USEPA Method 8260B 
tig/kg = Microgram per kllogram 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 

o 
o 
13 
13 

o 
73 
o 
o 
o 
o 
o> 
CO 
00 
cn 
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TABLE 31A 
SURFACE SOIL ANALYTICAL RESULTS - TOTAL METALS 

Willbridge Terminal 
Portland, Oregon 

KINDER MORGAN Continued CONOCOPHILLIPS 

SAMPLEID G-SS-12 G-SS-21 T-SS-3 T-SS-3 DUP T-SS-6 T-SS-11 T-SS-14 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 10/29/98 10/29/98 11/05/98 11/05/98 11/05/98 11/06/98 11/06/98 
DEPTH (inches) 0-6" 0-5" 0-6" 0-6" 0-6" 0-6" 0-6" 

CONSTITUENT 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

3.05 

63.2 

0.959 

11.0 

19.7 

16.6 

8.70 

249 

0.973 

16.7 

22.7 

19.5 

0.0500 U i 0.0500 U 

0.500 U 0.500 U 

LOOU j 1.00 U 

3.84 

77.3 

0.500 U 

13.3 

12.5 

10.0 u 

0.0719 

0.609 

1.00 u 

387 i 76.7 ! 46.2 

4.12 

84,3 

0,500 U 

14.3 

46.4 

10.0 u 

0.0500 U 

0.658 

1.00 u 

105 

4.36 

91.6 

0.622 

18.7 

49.9 

23.0 

0.0500 U 

0.500 U 

1.00 U 

104 

6.21 

90.4 

2.17 

13.7 

80.8 

29.1 

0.253 

0.663 

1.00 u 

212 

3.14 

60.0 

0.500 U 

12.8 

29.8 

10.0 u 

0.0500 U 

0.561 

1.00 u 

56.2 
NOTES: 
Total Metals analyzed by USEPA 6000/7000 Series Methods 
mg/kg = Milligrams per kilogram 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Boid Face Font = Analyte detected 
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TABLE 31B 
SUBSURFACE SOIL ANALYTICAL RESULTS - TOTAL METALS 

Wilibridge Temiinal 
Portland, Oregon 

KINDER MORGAN Continued CONOCOPHILLIPS UTILITY BORINGS 

SAMPLEID G-HP-12 (12) G-HP-13 (18) T-HP-1 (24) T-HP.3 (24) T-HP-6 (3.5) T-RF-2 (16) UB-1 (20) UB-2 (24) 
UNITS (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SAMPLEDATE 04/01/99 03/31/99 11/03/98 11/04/98 10/14/98 10/13/98 03/31/99 03/31/99 
DEPTH (feet) 12 18 24 24 3.5 16 20 24 

CONSTITUENT 

Arsenic 

Barium 

Cadmium 

Chfomium 

Copper 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

3.05 

60.6 

0.500 U 

19.3 

11.6 

10.0 U 

0.0500 U 

0.500 U 

2.50 U 

47.0 

4.54 

61.3 

0.500 U 

19.8 

11.3 

10.0 u 

0.0500 U 

0.500 U 

2.50 U 

46.0 

2.96 

81.1 

0.500 U 

12.9 

11.1 

10.0 U 

0,0500 U 

0.500 U 

LOOU 

43.7 

3.23 

90.2 

0.500 U 

14.8 

11.9 

10.0 u 

0.0500 U 

0.500 U 

1.00 U 

64.0 

3.44 

85.2 

0.529 

12.0 

10.5 

13.3 

0.0500 U 

0.500 U 

LOOU 

42.8 

288 

187 

1.23 

29.8 

24.3 

10.0 u 

0.0500 U 

0.500 U 

LOOU 

57.1 

3.62 

100 

0.500 U 

16.5 

15.1 

3.05 

0.0500 U 

0.500 U 

0.500 U 

54.4 

4.28 

93.3 

0.500 U 

14.1 

12.8 

2.72 

0.0500 U 

0.500 U 

0.500 U 

46.0 

o 
o 
1 3 
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TABLE 31B 
SUBSURFACE SOIL ANALYTICAL RESULTS - TOTAL METALS 

W/illbridge Terminal 
Portland, Oregon 

. UTILITY BORINGS Continued 

SAMPLE ID 
UNITS 

SAMPLE DATE 
DEPTH (feet) 

UB.3(11) UB-4 (12) 
(mg/kg) (mg/kg) 
03/31/99 03/31/99 

11 12 

UB-5 (12) UB-6 (11) 
(mg/kg) (mg/kg) 
04/01/99 03/31/99 

12 11 

UB-7 (16) 
(mg/kg) 
04/01/99 

16 

UB-7 (16) DUP 
(mg/kg) 
04/01/99 

16 

UB-8 (IB) 
(mg/kg) 
04/01/99 

16 

UB-8 (16)DUP 

(mg/kg) 
04/01/99 

16 

CONSTITUENT 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Selenium 

Silver 

Zinc 

2.20 

95.3 

0.500 U 

20.6 

15.2 

10.0U 

0.0500 U 

0,500 U 

2.50 U 

47.2 

2.68 

102 

0.500 U 

20.9 

16.4 

10.0 U 

0.0612 

0.500 U 

2.50 U 

46.4 

7.89 

114 

0.500 U 

19.9 

28.6 

34.9 

0.0500 U 

0.500 U 

2.50 U 

74.3 

1.20 

56.8 

0,500 U 

10.2 

4.26 

10.0 U 

0.0500 U 

0.500 U 

2.50 U 

39.9 

3.55 

71.0 

0.500 U 

18.0 

11.8 

10.0 U 

0,0500 U 

0.500 U 

2.50 U 

45.4 

2.98 

57.5 

0.500 U 

19.8 

12.1 

10.0 u 

0.0500 U 

0.500 U 

2.50 U 

50.7 

2.98 

74.1 

0.500 U 

20.8 

13.0 

10.0 u 

0.0500 U 

0.500 U 

2,50 U 

51.0 

3.02 

68.1 

0.500 U 

19.5 

11.7 

10.0 U 

0.0500 U 

0.500 U 

2.50 U 

48.9 
NOTES: 
Total Metals analyzed by USEPA 6000/7000 Series Methods 
mg/kg = Milligrams per kilogram 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 
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B17-01G/RI-DEQ Comrnervts/Table 31B Page 3 of 3 



TABLE 32B 
SUBSURFACE SOIL ANALYTICAL RESULTS - PESTs 

Willbridge Terminal 
Portland, Oregon 

KINDER MORGAN Continued UTILITY BORINGS 

SAMPLEID G-HP-10(17) G-HP-12 (12) G-HP-13(18) UB-3(11) UB^(12) 
UNITS (ugAg) (jigAg) (ug/kg) (Mgfl<9) (ug/kg) 
SAMPLEDATE 11/04/98 04/01/99 03/31/99 03/31/99 03/31/99 
DEPTH (feet) 17 12 18 11 12 

CONSTITUENT 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

Chlordane (tech) 

gamma-Chlordane 

4.4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Endrin ketone 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

150 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

200 U 

6.25 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6 70U 

6.70 U 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

8.70 U 

6.70 U 

6.70 U 

6.70 U 

6,70 U 

6.70 U 

6.70 U 

150U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6 70U 

6.70 U 

6.70 U 

200 U 

6.70 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

750 U 

33.5 U 

57.7 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

1000 U 

33.5 U 
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TABLE 32B 
SUBSURFACE SOIL ANALYTICAL RESULTS - PESTs 

Willbridge Terminal 
Portland, Oregon 

UTILITY BORINGS Continued 

SAMPLEID UB-5 (12) UB-6 (11) UB-7 (16) UB-7 (16) DUP UB-8 (16) UB-8 (16) DUP 
UNITS (ugAvg) (ug/kg) (pg/kg) (ngflcg) (Mgflcg) (ugflcg) 
SAMPLEDATE 04/01/99 03/31/99 04/01/99 04/01/99 04/01/99 04/01/99 
DEPTH (feet) 12 11 16 16 16 16 

CONSTITUENT 

Aldrin 

alpha-BHC 

'beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

Chlordane (tech) 

gamma-Chlordane 

4,4'-DDD 

4,4'-DDE 

4.4'-DDT 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Endrin ketone 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

300 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

400 U 

13.4U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6,70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

8.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6 70U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U ! 6.70 U 

200 U i 200 U 

6.70 U 6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6 70U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

8.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 
NOTES: 
Organochlorine Pesticides by EPA Method 8081 
fig/kg = micxTjgrams per kilcjgram 
J = Estimated Value 
U = /Vnalyte included in the analysis but not detected 
Bolct Face Font = Analyte detected 
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TABLE 32B 
SUBSURFACE SOIL ANALYTICAL RESULTS - PESTs 

Willbridge Terminal 
Portland, Oregon 

KINDER MORGAN Continued UTILITY BORINGS 

SAMPLEID G-HP-10(17) G-HP-12 (12) G-HP-13 (18) UB-3 (11) UB-4 (12) 

UNITS (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
SAMPLEDATE 11/04/98 04/01/99 03/31/99 Q3./31/99 03/31/99 
DEPTH (feet) 17 12 18 11 12 

CONSTITUENT 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

Chlordane (tech) 

gamma-Chlordane 

4,4'-DDD 

4,4'-DDE 

4,4-DDT 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Endrin ketone 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

150 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

6.25 U 

200 U 

6.25 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

5.70 U 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

750 U 

33.5 U 

57.7 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

33.5 U 

1000 U 

33.5 U 
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TABLE 32B 
SUBSURFACE SOIL ANALYTICAL RESULTS - PESTs 

Willbridge Tenninal 
Portland, Oregon 

UTILITY BORINGS Continued 

SAMPLEID UB-S(12) UB-6 (11) UB-7 (16) UB-7 (16) DUP UB-8 (16) UB-8 (16) DUP 

UNITS (ug/kg) (ug^g) (ug/kg) (ug/kg) (ug/kg) (ug'kg) 
SAMPLEDATE 04/01/99 03/31/9S 04/01/99 04/01/99 04/01/99 04/01/99 
DEPTH (feet) 12 11 16 16 16 16 

CONSTITUENT 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

Chlordane (tech) 

gamma-Chlordane 

4,4'-DDD 

4,4-DDE 

4,4'-DDT 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Endrin ketone 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

300 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

13.4 U 

400 U 

13.4 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6^0 U _ 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

150 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

6.70 U 

200 U 

6.70 U 
NOTES: 
Organochlorine Pesticides by EPA Method 8081 
ug/kg = micrograms per kilogram 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 

B17.01G/RI DEQ Ccmments/rahle 32B Page 4 of 4 

COPPOR00006392 



TABLE 34 
SEEP WATER ANALYTICAL RESULTS - TPH-HCID 

Willbridge Terminal 
Portland, Oregon 

Kinder Morgan 

SAMPLE ID Seep-N Seep-S Seep-1 Seep-2 

UNITS (ng/l) (ug/l) (ug/l) (ug/l) 
SAMPLEDATE 09/14/01 09/14/01 04/17/03 04/17/03 

ConocoPhillips 

Seep-27 

(ug/l) 
07/02/03 

CONSTITUENT 

TPH-HCID (G, D, 0) 

Gasoline Range 

Diesel Range 

Heavy Oil Range 

NA 

<80.0 U 

<250U 

<500U 

NA 

<80.0 U 

<250U 

<500U 

D ,0 

<250U 

<472U 

<943U 

ND 

<250U 

<472U 

<943U 

NA 

326 

1,420 

<962U 

NOTES: 

Gasoline Range Hydrocarbons analyzed by NWTPH-Gx Methodology 

Diesel and Heavy Oil Range Hydrocartions analyzed by NWTPH-Dx MethocJology with silica gel cleanu| 

TPH-HCID = Total Petroleum Hydrocarbon - Hydrocarbon Identification 

TPH-HCID analyzed by NWTPH Methodology 

G, D, O = gasoline, diesel, heavy oil (indicates analyte v/as detected) 

(ug/i) = micrograms per liter 

ND = Not detected 

NA = Not Analyzed 

J = Estimated Value 

U = Analyte induded in the analysis but not detected 

Bold Face Font= Analyte detected 

o 
o 
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o 
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o 
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CO 
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TABLE 35 
SEEP WATER ANALYTICAL RESULTS - BTEX 

Willbridge Terminal 
Portiand, Oregon 

Kinder Morgan 

SAMPLE ID 
UNITS 
SAMPLE DATE 

Seep-1 

(ug/l) 
04/17/03 

Seep-2 

(M9/I) 
04/17/03 

ConocoPhillips 

Seep-27 

(ug/l) 
07/02/03 

CONSTITUENT 

Benzene 

Toluene 

Ethylbenzene 

Xylenes 

<0.500 U 

<0.500 U 

<0.500 U 

<1.00U 

<0.500 U 

<0.500 U 

<0.500 U 

<1,00U 
NOTES: 
BIhX analyzed per EPA Method 8021B 
(ug/l) = micrograms per liter 
NA = Not Analyzed 
J = Estimated Value 
U = Anaiyte included in the analysis but r 

Bold Face Font = Analyte detected 

lot detected 

<0.500 U 

0.751 

<0.500 U 

1.69 

o 
o 
13 
U 
O 
71 
o 
o 
o 
o 
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CO 
CO 
4 ^ 
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TABLE 36 
SEEP WATER ANALYTICAL RESULTS 

Willbridge Terminal 
Portland, Oregon 

TOTAL METALS 

Kinder Morgan 

SAMPLE ID 
UNITS 
S/\MPLE DATE 

Seep-1 Seep-2 

(ug/l) (ug/l) 
04/17/03 04/17/03 

ConocoPhillips 

Seep-27 

(ug/i) 
07/02/03 

CONSTITUENT 

Mercury 

Zinc 

0.6B3 

2,710 

<0.200 U 

14.3 

<1.60U 

•=5.00 U 
NOTES: 
Total Metals analyzed per EPA 6000/7000 Series Methods 
(ng/l) = micrograms per liter 
NA = Not Analyzed 
J = Estimated Value 
U = Analyte included in the analysis but not detected 
Bold Face Font= Analyte detected 

o 
o 
TJ 
1 3 
O 
71 
o 
o 
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o 
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TABLE 38 
SEEP WATER ANALYTICAL RESULTS - POLYNUCLEAR AROMATIC HYDROCARBONS 

Willbridge Terminal 
Portland, Oregon 

Kinder Morgan 
SAMPLE ID SEEP-1 SEEP-2 
UNITS (^g/l) (ng/l) 
SAMPLEDATE 04/17/03 04/17/03 

ConocoPhillips 
SEEP-27 

(ug/l) 
07/02/03 

CONSTITUENT 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo{a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghi)perylene 

Ben2o(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

<0.100U 

<0,100U 

<0.100 U 

<0.100U 

<0,100U 

<0.100 U 

<0,100U 

<0.100U 

<0.100U 

<0.200 U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.100U 

<0.200 U 

<0.100U 

<0.100U 

<0,100U 

<0.100U 

<0.100U 

<0.100U 

1.07 

<1.00U 

<LO0U 

<0.200 U 

<0.200 U 

<0.200 U 

<0.200 U 

<0.200 U 

<0.200 U 

<0.400 U 

<1.00U 

3.31 

<0.200 U 

<2.00 U 

<1.00U 

<0.200 U 

NOTES; 
Polynudear Aromatic Compounds (PAHs) analyzed by USEPA Method 8270M-SiM 
(ng/l) = Micrograms per liter 
U = Analyte included in the analysis but not detected 
Bold Face Font = Analyte detected 
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^ 
\ i V 

a-1. CR-I ^ MONITORING WELL LOCATION AND DESIGNATION 

CHEV-SS-1 SURFACE SOIL SAMPLING LOCATION (0-6") 
• 

CHEV-SED-I * RIVER SEDIMENT SAMPLING LOCATION 

CHEV-SW-1 *. p,|y£R SURFACE WATER SAMPLING LOCATION 

CHEV-HP-1 (J) HYDROPUNCH LOCATION WITH GROUNDWATER LOCATION 

^ FORMER UST LOCATIONS 

BTEX ANALYZED BY USEPA METHOD 8020A 

VOCS ANALYZED BY USEPA METHOD 8260A OR 8260B 

RESULTS IN ug/L (ppb) 

n 

• 

a 

I1/2S/9S 
ND BTEX 

VOCs 
SSNZEME 
n-BUTYLBei>IZcNE 
tBC-BUTYLBEWZENE 
ISOPROPYLBENZENE 15.1 
n.PROPVLBSNZENE 23.S 
TOLUENE 
m.i>-XYLENE 

235 
2.83 
2.08 

1,24 
2.27 

B-11 

BTEX 
BENZENE 
TOLUBJE 
ETHYLB^JZBJE 
XYU3IES (TOTAL) 
VOCS 
B B C E N E 
r..BlJTy>.BEN2HJE 
i«cBJTYl.BBgZENE 
ISOPROPYLBENZENE 
n-PROPYLBENZENS 
rvp-XYLENE 

l a n M i t 
175 
15.5 
1S.5 
3a,3 

NA 
NA 
\ A 
NA 
NA 
NA 

IM23ISe 
<8.<1 
e.gQ 
3.28 
IS.'* 

29.4 
7.Q5 
5.05 
31.8 
4J.6 
n.6 

S.31 

10(23187 
BTEX 
BENZENE 8.10 
TOLUENE 3.68 
CTHYLBENZENE 7,15 
XYLENES (TOTAL) 21.3 
VOCs NA 

/ -

i-p/(7-!?.;i-1 , 

B.7 

BTEX NO ND 
VOCs NA NA 

1IK2/S7 
BTEX ND 
VOCs NA 

1(V22OT 

BTEX 
SENZE.NE 
TOLUENE 
ETHYLB&I2BIE 
XYLENES (TOTAL) 
VOCs 
BENZENE 
n-BUTYLBENZENE 
iooBUTYLBENZENE 
ETHYLBENZENE 
I'iOPROPYLBENZENE 
NAPTKALENE 
rvPROPYLBENZENE 
TOLUENE 
1,3,5-TRIM5THYLBB»IZB^E 
m,p->CYLB>IE 

1IV22ra7 
1850 
91.4 
520 
109 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
IMA 
NA 

iifjsiBa 
301 
2S.5 
130 
18.2 

276 
18.2 
875 
145 
65.9 
17.7 
112 
23.3 
7.70 
4,16 

D.2S 1 

BTEX 
BENZENE 
TOLUENE 
ETKYLBENZENE 
XYLENES (TOTAL) 
VOCs 
BENZENE 
ETHYLBENZENE 
ISOPHOPYLBB'CEN'E 
NAPHTHA1.ENE 
n-PROPYLBE,*IZENE 
1,2,4-TRIMETHYLBeNZCNE 
1,3,5.TRIk«eTrtYL6ENZENE 
O-XYLENE 
m.p-XYLENE 

1 0 « M 7 
25.4 
1.04 
11.4 
NO 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11(24/98 
15,Q 
ND 
110 
70 2 

12,0 
106 
3i6S 
40,3 
6,63 
47.9 
0.77 
4.10 
68.4 

BTEX 
BB4ZS4E 
TOLUENE 
ETHYI.BEWZENE 
XYLENES (TOTAL) 
VOCs 

11/35rt>a 
ND 

n.i m.'u a_i 

Oft. 120 R. 200 ft. 400 n. 

APPROXIMATE SCALE KHM 
Environmental 

Management Inc. 

TITLE Groundwater Analytical Results - BTEX and VOCs 
October 1997 and November, December 1998 

Willbridge Facility - Chevron 
Remedial Investigation 

Portlan(d, Oregon 

""^une2003 H ^ ' ' B17.01G 1 '̂°^^^ 19 
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LESEtlQ 

.N B-1, U-1, P-1 
® MONITORING WELL LOCATION AND DESIGNATION 

AND DESIGNATION 

B-2 

BT tX 
BENZENE 
TOLUENE 
XYLENES (10TAL) 
VOCa 

1Qf27/97 
6,94 
3.B1 
1.41 
NA 

B-35 

BTEX 
BENZENE 
TOLUENE 
ETHYLBENZENE 

1 XYLENES (TOTAL) 
1 VOCs 

lortiiar 

13.5 
20.8 
7.6 
32.1 
NA 

i iaiws 

152 
10.1 
1.56 
B.eo 
NA 

B-36 

BTEX 
BENZENE 
TOLUENE 
VOCa 
BENZENE 
«a«.8UTYliiENZEN6 
ISOPROPYLBENZENE 
n-PROPYLBENZENE 

lauiav 
ND 
ND 
ND 
NA 
NA 
NA 
NA 
NA 

iineiaa 

2,76 
i , t « 

2,58 
3,48 
13,0 
9,50 

A-5, VV-15(C) 

^ CHEVRON ASPHALT WELL LOCATION 

TOS-SS-I« SURFACE SOIL SAMPLING LOCATION (0-8") 

TOS-SW-1 A piygp, SURFACE WATER SAMPLING LOCATION 

TOS-SED-U RIVER SEDIMENT SAMPLING LOCATION 
TOS-HP-10 PUSH-PROBE LOCATION 

SURROGATE STUDY AREA FOR'HOT SPOTS-

FORMER UST LOCATIONS 

ONLY DETECTED ANALYTES SHOWN ON FIGURE 

ND = NOT DETECTED 
NA = NOT ANALYZED 

SAMPLE a-6 WAS RE-ANALYZED FOR VOCs. THE SECOND 
COLUMN FOR 11/18/98 IS THE RE-ANALYSIS RESULTS, 

BTEX ANALYZED BY USEPA METHOD 8020A 
VOCs ANALYZED BY USEPA METHOD a260A OR 62606 

RESULTS IN ug/L (ppb) 

1V19f l8 
ND 
ND 

11/19(98 
3.24 

G.18 

BTEX 
VOCs 

ia i24«7 
ND 
NA 

11/19/58 
ND 
NA 

1 

B.6 1 

! BTEX 
BENZENE 
ETHYLBI£.>1ZENE 
XYLENES (TOTAL) 
VOCa (B-li {HR)) 
BENZENE 
n-BUTYLBENZSNE 
tat-SUTYLBEIteENE 
tort.8UTYLBENJEN£ 
ETHYLBENZENE 
ISOPROPYLBENZENE 
p-ISOPROPYLTOLUENE 
NAPHTHALENE 
n-PROPYLBENic/lE 
TOLUENE 
1.2.4.TRiMETHyLBENZENE 
1,3.5-TRIMETHyLBENZENE 
O-XYLENE 
rr.p-XYL!£NE 

10I27W 

273 
990 
237 

i inws 
140 
40.5 
ia.6 
6,18 
659 
201 
4,24 
91,2 
250 
23,0 
64,5 
36.2 
561 
175 

i i n a / 9 a 

NA 
NA 
NA 
11/18«f 
34,0 
1J,4 
5,40 
ND 
299 
80,6 
ND 
68.0 
90.6 
130 
5,42 
13,8 
NO 
76,7 

T0S-HI'-7 'N::̂  X 

Oft. 120ft. 200lt, 

APPROXIMATE SCALE 

400 ft, KHM 
Environmental 

Management Inc. 

TITLE Groundwater Analytical Results - BTEX and VOCs | 
October1997 and November 1998 

Willbridge Facility - CONOCOPHILLIPS 
Remedial Investigation 

Portland, Oregon 

DATE [PROJECT „ . , „ ^ 1 KIGURE o - f 
June 2003 | 817-010 j C \ 
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N B-1, u-1. P-

1 (g) MONITORING WELL LOCATION AND DESIGNATION 

A-5, W-15 Q CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

TOS-SS-1 • SURFACE SOIL SAtJIPLlNG LOCATION (0-6") 

TOS-SW-1 a. RIVER SURFACE WATER SAMPUNG LOCATION 

TOS-SED-1 * RIVER SEDIMENT SAMPUNG LOCATION 
TOS-HP-1 ^ PUSH-PROBE LOCATION 

PAHn 
/VCENAPHTHENE 
FLUORENE 
PHBW»TKHENE 

svoi:s 

4.62 
19,4 
24.3 
NA 

11/20/98 • 
PAK» NA 
SVOCi ND 

0 RESULTS IN ug/L (ppb) 

" OS-SW-2 

SURROGATE STUDY AREA FOR "HOT SPOTS" 

FORMER UST LOCATIONS 

ONLY DETECTED ANALYTES SHOWN ON FIGURE 

ND = NOT DETECTED 
NA = NOT ANALYZED 

PAHs ANALYZED BY USEPA METHOD 6270^1 MI 
SVOCS ANALYZED BY USEPA METHOD 8270B 

B-3S 

PAH» s a i A i s r i i / 2 0 « 8 

ACENAPHTHENE 81.4 ND 
FLUORENE 238 B4.3 
ANTHRACENE 71,2 31.5 
FLUORANTHENE 178 83.0 
rHENANTHRENE 479 242 
BENZO (a) ANTHRACENE 29.0 16,6 
BENZO (a) PYRENE ND 2.80 
BENZO (b) aUORANTHENE ND 3.88 
CHRYSENE ND 13,5 
PYRENE 123 ,';o,0 
SVOC» NA NA 

B-36 

10/24/97 11/18,r98 
PAHs NO NA 
SVOCs NA ND 

PAHs 
FLUORENE 
PHENANTHRENE 
PYRENE 

svoc« 
PHENANTHRENE 
PYRH/IE 

laiZAlST 11/1»98 
3.63 NA 
4.28 NA 
0.<«1 NA 

1.S9 
0 J 3 8 

PAHa 
ACENAPHTHENE 
FLUORENE 
AhfTHRACENE 
PHtHANTHRENE 
PYRENE 
SVOCs 

10/24/97 
8.39 
13.6 
aeea 
15,5 
129 
NA 

10^4197 i i / i o r a e 
0.488 NO 

PAHa 
ACENAPHTHENE 
ANTMRACENE 
FLUORENE 
FLUORANTHENE 
PHENANTHRENE 
PYRENE 
svac« 

B.63 
1.17 
Z3.0 
0.878 
21,5 
201 
NA 

PAHs 
ACENAPHTHENE 
ANTHRACENE 
B O K O (a) ANTHRACENE 
CHRYSENE 
FLUORAtfrHENE 
RUORENE 
PHENANTHRENE 
PYRENE 
SVOCa 

PAH» 
ANTHRACENE 
BENZO I8> AmHRACENE 
CHRYSENE 
PLUORANTHENE 
FLUORENE 
NAPHTHALENE 
PMENWNTHREN6 
PYRENE 
SVOCs 
NAPHTHALENE 

PAHn 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
BENZO (a) ANTHRACENE 
CHRYSENE 
PYRENE 
3V0C» 

1007/97 

I B S 

5.sr 
6,B4 
0,0«51 
0.0B91 
0 J 3 2 
NA 

Sl-lShTlllS:*!''"!-'*^'—-> 

•-• '"-J^*i<'lHarwMj>.*.;!>-„uB,3:iainowM.!ff,)U(ih;ci3»noi»A^jyntrt5QOOO n —"=1 
W-6 

PAHs 
SVOCs 

11/3«7 
N n 
NA 

0 ft. 120 ft. 200 ft. 

APPROXIMATE SCALE 

400 ft. 

KHM 
Environmental 

Management inc. 

Groundwater Analytical Results - PAHs and SVOCs 
October- November 1997 and November 1998 

Willbridge Facility - CONOCOPHILLIPS 
Remedial Investigation 

Portland, Oregon 

^^'^ June 2003 ' " ' ° ' ' " B17-01G FiOURE24 
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LEGEND 

B-1. U-1, P-1 
® MONITORING WELL LOCATION AND DESIGNATION 

TOTftL METALS 
ARSENIC 
BARiaV. 
CADMIUM 
CHROMIUTJ 
COPPB ' 
LEAD 
,VERCURY 
SELENIUM 
SILVER 
ZINC 
DISSOLVEO MBTAl i ! 

1004/97 
C.0521 
0.271 
0,000300 
3,0351 
NA 
0.0630 
O.O0C320 
O.OO111 
O.O0156 
NA 
NA 

11/20/96 
0.00-10 
o.07n 
ND 
O0121 
0.0162 
0.00280 
NO 
NO 
ND 
0.0301 
NA 

B-2 

TDTAL METALS 
ARSENIC 
BARIUM 
CACMILfM 
CHflOWIUM 
COPPER 
LEAO 
MERCURY 
ZINC 
DISSOLVEO UETALS 

ARSENIC 
BARIUM 
COPPER 
LEAD 
ONC 

10/27/B7 
OMSa 
0.0876 
ND 
0.00132 
NA 
0.0014 
o.oac2S0 
NA 

0.O4SO 
0.0740 
NA 
0.002 a ) 
NA 

Oft. 120 ft. 200 ft. 400 ft. 

APPROXIMATE SCALE 

A-5, W-15 a 

^ CHEVRON ASPHALT W E L L LOCATION A N D DESIGNATION 

TOS-SS-1 # SURFACE SOIL S A M P U N G LOCATION (0 -61 

TOS-SW-1 A RIVER SURFACE W A T E R SAMPLING LOCATION 

T O & - S E D - 1 * p p ^ p , SEDIMENT SAMPLING LOCATION 

T O S - H P - 1 ^ PUSH-PROBE LOCATION 

S U R R O G A T E S T U D Y AREA FOR "HOT SPOTS" 

FORMER UST LOCATIONS 

SURROGATE HOT SPOT PROBE LOCATION 

^ 

TOS-HS-1 • 

p-1 

TOTAL METALS 
BARIUM 
CHROMIUM 
COPPER 
MERCURY 
DissoLven METALS 

ii/2avij 
a0690 
aoioo 
aoi 30 
aooMso 
NA 

B-36 

TOTAL UETALS 
ARSENIC 
BARIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
ZINC 
DISSOLVED METALS 

1QK>4/!I7 
0.00853 
0.122 
0.00870 
NA 
0.QO320 
0.000280 
NA 
NA 

11/1 area 
00125 
0187 
0.0171 
0,0270 
0.00550 
ND 
0,CS2B 
NA 

ONLY DETECTED ANALYTES S H O W N ON FIGURE 

N D » NOT DETECTED 

NA = NOT ANALYZED 

METALS ANALYZED USING USEPA M E T H O D SQOO/7000 SERIES 

RESULTS IN mg/L (ppm) 

B - « 

TOTALMETALS 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
SILVER 
ZINC 
DISSOLVED METALS 

10/24/97 
0.0248 
0.238 
aOOQ200 
0.0774 
NA 
0.0118 
0.000640 
0.00108 
NA 
NA 

TOTALMETALS 
ARSENIC 
BARUM 
CHROMIUM 
COPPER 
LEAD 
BMC 

11/1S/S3 
0.0234 
0.0780 
0.004SO 
0.0112 
0.00460 
0.0766 

DISSOLVED METALS NA 

TOTALMETALS 
ARSENIC 
BARUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
ZINC 
DISSOLVED METAI.S 

loriAigs 
0,0175 
0,0M7 
0,00187 
0i007se 
NA 
0-00556 
0,000420 
NA 
NA 

11/19/SB 
0.0174 
0.143 
ND 
0.00650 
0,0244 
0,0200 
0,000310 
1.65 
NA 

TOTALMETALS 
/IRSENIC 
BARILN 
C/UIMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
SELENIUM 
21,VC 
DISSOLVEO UETALS 
ARSENIC 
BARIUM 
COPPER 
LEAD 
a N O 

CHEVRON ASPHALT WELL A-1 

TOTALMETALS 
ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
ZINC 
OtSSOLVED UETALS 

11/3/97 
0.0106 
0,0826 
0.0O0S5O 
0.0116 
NA 
0.0062S 
NA 
HA 

TOTAL UBTALS 
ARSENIC 
BARiaW 
CHROMIUM 
COPPER 
LEAO 
MERCXIRY 
SELENIUM 
ZINC 
DISSOLVED UETALS NA 

11/1W98 
0.0392 
0J63 
0.0409 
0.0657 
0.0292 
0.000290 
0.X1OO 
0.252 

CHEVRON ASPHALT lA iea W- l 0 

TOTAL METALS 
ARSENIC 
BARIUM 
CADMIUM 
CHROMILW 
COPPER 
LEAD 
ZINC 
DtSSOLVtajIBETALS 

11/3^7 
0,423 
0,697 
0,00110 
0,115 
NA 
0,0647 
NA 
KA 

^.^ 

TOTAL METALS 
ARSENIC 
BARIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
SELEMUM 
SILVER 
Z INC ' " ' " " 
DISSOLVEO UETALS 
ARSENIC 
BARIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
ZINC 

TOTALMETALS 
ARSENIC 
DARIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAi? 
MEPEURY 
SELENIUM 
SILVER 
ZINC 
DISUOLUET METALS 

10«4/S7 
0.0220 
0,273 
0.000200 
0.317 
NA 
0.0162 
0.000400 
0.00138 
0,00110 
NA 
NA 

TOTAL UETALS 
ARSENIC 
OAHIUW 
CHROMIUM 
COPPER 
LEAO 
SELENIUM 
ZINC 
DISSOLVED METALE 
ARSENIC 
BARIUM 
MERCURY 
S a E M U M 
ZINC 

TOTAL METALS 
ARStMC 
SARllIM 
CADMIUM 
CHROMILW 
COPPER 
LEAD 
ZINC 
DISSOLVED UETAIJ5 

n/SfOT 
0.0221 
0.733 
0.00290 
0.0081 
NA 
0.0523 

Environmental 
Management Inc. 

Groundwater Analytical Results -Total and Dissolved Metals 
October 1997 and November 1998 

Willbridge Facility - COiMOCOPHILLIPS 
Remedial Investigation 

Portland, Oregon 

DATE 
June 2003 

I PROJECT 
B17-01G 

FIGURE 27 
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T-LS-5 

BTEX 
BENZENE 
TOLUENE 
OHYLBENZENE 
XYLENES rroTAU 
PAH» 
aUORENE 
PHENANTHRENE 
VDO 
SVOCB 
PE3T« 

236 
14C 
120-

.244 

9.56 
9,03 
NA 
NA 
NA 

.N 

T-RF-2 

BTBX 
XYLENES (TOTAL! 
PAH» 
VOC< 
tsrt-flUr<LBEMZENE 
B0PROPYLBENZ6NE 
nJ-ROPYL BENZENE 
SVOCs 
PESTS 

1.14 

NA 

1.44 
1.13 
1.6S 
ND 
ND 

Toi-sv/- i 
TOS-\SED-i 

TOS/S 

z: 

L6GENP 

• ' <a) MONiTORlNG vyELL LOCATION AND DESIGNATION 

A-5 W-15 r> 

^ CHEVRON ASPHALT WEUL LOCATION AND DESIGNATION 

T-SS-1 » SURFACE SOIL SAMPLING LOCATION (0-6") 

T-SW-1 A RIVER SURFACE WATER SAMPLING LOCATION 
T-SED-I * RIVER SEDIMENT SAMPLING LOCATION 

T-HP-1. T-LS-1.T.RF-1 ® PUSH-PROBE LOCATI ON 

^ ^ ^ SURROGATE STUDY AREA FOR "HOT SPOTS-

FORMER UST LOCATIONS 

W-2 
SED-2 

A 

T-RF-1 ! 

BTEX 
PAHs 
VOCo 

svoct 
BIS (2.ETHYLHEXYH PHTH/UATE 
PESTS 

ND 
NA 
ND 
NO 
17,6 
NA 

-TAJS-i 

BTEX 
PAHa 
VOCi 

avoc« 
PESTa 

MO 
NA 
HA. 
NLA 
NA 

T-HP-1 1 

BTEX 
BENZENE 
TOLUENE 
ETHYLBENZENE 
XYLENES (TOTAL) 
PAHa 
VOCs 
BENZENE 
n-PROPYLBENZB« 
ISOPROPYLBENZENE 
SVOC« 
ACENAPHTHENE 
ANTWACENE 
TLUORENE 
2-METHYLNAPHTKW.ENE 
PHEKAHTHRENE 
PYRENE 
PESTS 

78,5 

van 
2,71 
1.81 
NA 

67.8 
72.2 
3S.8 

0,4S2 
0,128 
0.706 
21.1 
1 39 
0,140 
NA 

TOS-HS-1-f SURROGATE HOT SPOT PROBE LOCATION 

ONLY DETECTED ANALYTES SHOWN ON FIGURE 

ND = NOT DETECTED 
NA = NOT ANALYZED 

(RR) = SAMPLE T-HP^ WAS RE-ANALYZED FOR SVOCs, THE 
RE-ANALYSIS RESULT IS INDICATED. 

BTEX ANALYZED BY USEPA METHOD 8020A 
SVOCa ANALYZED BY USEPA METHOD a270/8270M-SIM 
PAHs ANALYZED BY USEPA METHOD 8270M-SIM 
VOCs ANALYZED BY USEPA METHOD 8260 
PESTs AND PCBs ANALYZED BY USEPA METHOD 8081 
RESULTS IN ugO. (ppb) 

, W- lo 

BTEX 
PAH» 
VOCa 
SVOCe 
PEST« 

T+IP.7 

NO 
ND 
NA 
NA 
NA 

T+IP.5 

BTEX 
PAHl 
FLUORENE 
VOCs 
SVOCs 
PESTS 

ND 

0.470 
NA 
HA 
NA 

Oft. 120ft. 200ft. 400 ft, 

APPROXIMATE SCALE 

KHM 
Environmental 

Management Inc. 

Hydropunch Groundvi/ater Analytical Results - BTEX, PAHs. VOCs, SVOCs, and 
Pesticides - October and November i998 

OATE 
June 2003 

Willbridge Facility - CONOCOPHILLIPS 
Remedial Investigation 

Portland, Oregon 

PROJECT 
817-01G 31 

COPPOR00006408 



LEGEND 

B-1, U-1,; 
(S) MONITORING WELL LOCATION AND DESIGNATION 

A-5, W.15 g CHEVRON ASPHALT 'A/ELL LOCATION AND DESIGNATION 

T-SS-1 4 SURFACE SOIL SAMPLING LOCATION (0-6") 

TOS-SW-1 A RIVER SURFACE WATER SAMPLING LOCATION 

T O S - S E D - I A RIVER SEDIMEPrr SAMPLING LOCATION 

TOS-HP-1^ PUSH-PROBE LOCATION 

TOS-HS-2 4 

TOS-SS-12 

XYLEhiEB (TCTAl) 
SVOC 
P M 4 I 

BENZO (SJANTHRACENE 
M!MJOH)PVREWE 
OCNZD (S FLUOf«NrHB« 
BSNZO o m PERYLEKE 
OENZO W FLUORANTHPNR 
CHRVSENE 
OOeHJO (•.h| ANTHHACENE 
FLIX3RANTMEN5 
INDENO P A l - i ^ PYHEK'E 
PHEM4NTWRENB 
PYRHNR 

VOCt 

«.072< 
NA 

a,osi2 
B.08I1J 

o.o«e7 
O . M M 

o,on» 
lOtTS 
aoi» 
IW»1 
lUMJ 
COflO 
0,121 
w. 

SURROGATE STUDY AREA FOR "HOT SPOTS" 

FORMER UST LOCATIONS 

SURROGATE HOT SPOT PROBE LOCATION 

ONLY DETECTED ANALYTES SHOWN ON FIGURE 

ND = NOT DETECTED 
NA = NOT ANALYZED 

BTEX AIMLYZED BY USEPA METHOD 8020A 
SVOCs ANALYZED BY USEPA METHOD 8Z70re270M-l 
PAHs ANALYZED BY USEPA METHOD 8270M-SIM 
VOCs ANALYZED BY USEPA METHOD 3260 
RESULTS IN mglltg (pprti) 

SIM 

TOS-HP-2 

/ 
T-OS-UnW) 

B T E I NA 
S V O C i MA 

P A m ND 
VOCB NA 

T-5S.11 

BTEJ Na 

» V « J NA 
PAK« n a 
VOC* NA 

® B-4-

TOS-HP-'r ' 
F R O N I 

T<5)S(W.'̂ -4 

T ' S a - i 

0 T O 
5VOC5 
PAH i 

BeNX i i (•> AWIMKACEhC 
BEMZiaWPYTlEMt; 
BENZO (b) FLJORANTHEhE 
OENZD (oM> PERVLEN'B 
BCN20 (1^ FLUORAfm^ENG 
C ) « Y S ? N E 
f U U O R A N T > i a £ 
iNoef*:) n,2.j-cfn PYRENE 
PVRENIt 
VOCs 

NO 
NA 

C.ODStO 

5.(ri28 
3.wa7» 
0.01-46 
O.C07ftt 
O.CM»7 
0.0125 
0,00990 
0,0123 
WA 

T-SS^ 

BTSX 
5EKZSNF 
TOLt-Ewe 
eTHVi.BEMZEN'-
)(YLENCanOTAO 
avoc« 
P A H l 
• J O C M 

0237 
1-32 

0.317 
I.Ttt 
.NA 
NO 

r4A 

BTtX 
9 V 0 C ¥ 

ANTHRACEME 

H J U Z O <«) AWIMtACENE 

B B C O (I) PYRENE 

ULWZO (tl) PLUCWWThC^iE 

B E K Z a «W) reRYLtNE 

CHRY^ENH 

D)Q5N£atati>AN1HHAC(lNe 0,U2B 
FLUORANTHENF. 0,̂ 07 
lN0EH0<1.2.i-CU) PYRENE 0.1*5 
PH£N*HTVRBJE 0,1» 
PYREKE 0,615 
naa NA 
V O C i •JD 

T-SS-3 

BTEX 
SVOCs 
P A W 
OENZO (B) F M « N E 
FLUORAWTWUF. 

PVR&JE 
VOC» 

ND 
NA 

«,C37< 
0.0W3 
n.occo 
tlA 

/ 
T.S3-H 

BTlat 
SVOCa 
a6NZD(«) PYRENE 
BENTO (bl FLDORAHrHEJ<E 
BENZO (0»0 reRYlHNB 
CKRVMNE 
fUJORAWmENE 
INDENO (1,2.3-M)PYRB1E 
p v R a y J ! 

PAH l 
V O C . 

ND 

0,17J 
OJOO 

o. tu 
o,os» 
0S717 
0,113 
fl.lB< 
NA 

ND 

T-SS-J j 

B1EX 
flVOCi 

6 D U 0 W ANTHIUCCNd 
BEWOftI PYRCNE 
BENZO (Is) nUOJWnilENE 
BENZO (gWj PSRYlSNi 
BENZO (») FLUOHANTtWie 
CHRYSENE 
FLUORAMTVENE 
INOa(0(l.!i-CO) PYRENE 
PYRB<E 
PAHJ 
V Q C i 

m 

f i . l M 

0.883 

O i 4 i 
O t a 
0.180 
O.IW 

t .Vl 
0.173 
H H t 
ND 
N:J 

Oft. 120 ft. 200 ft. 400 ft. 

APPROXIMATE SCALE 
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.N 
LEGEND 

^ ' ' ' ^'^(D MONITORING WELL LOCATION AMD DESIGNATION 

' • " * CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

TOS-SS-1 « SURFACE SOIL SAMPUNG LOCATION (0-6") 

TOS-SW-1 A 

TOS-SED-1 i 

RIVER SURFACE VWTER SAMPUNG LOCATION 

RIVER SEDIMENT SAMPUNG LOCATION 

T-HP-1 (8), T-RF-2 (8) ^ PUSH-PROBE LOCATION WTH DEPTH OF SAMPLE IN PAFiENTHESIS 

m 

T-I IS-1 (8) • 

r + i P . 2 ( i i | 

BTEX 
OASOLl^e 
PAHs 
BENZO (•) P.N} H ' ) A C 1 ; N E 
BENZO (•) PYRENE 
BENZO {bl F L U O H A N T M E N E 
BENZO {ffhi)P£RYLENE 
BENZO (k) FLUOIANTHENE 
ChRYn^NE 
WBENZO !B.riJ ANTHRACENE 
FLUORANTMENC 

INDENO [1A3-eJ) PYREKE 
'HEKANTHRENE 
P r S E N E 

ND 
NA 

0.0339 
o.oaes 
0.031S 
0.0230 
0.0228 
O-OJM 
0,00037 
O.OaD2 
• OtB<t 
0 0137 
QCiTti 

SURROGATE STUDY AREA FOR "HOT SPOTS' 

FORMER UST LOCATIONS 

SURROGATE HOT SPOT PROBE LOCATION WITH DEPTW OF SAMPLE IN 
PARENTHESIS 

ONLY DETECTED ANALYTES SHOWN ON FIGURE 

ND = NOT DETECTED 
NA= NOT ANALYZED 

BTEX ANALYZED BY USEPA METHOD 8020A 
GASOUNE RANGE HYDROCARBONS BY NWTPH-GX METHOD 
PAHa ANALYZED BY USEPA METHOD 8270M.SIM 
RESULTS IN mg/kg (ppm) 

T.HP-a(4) 

BTEX 
QASOUNE 
P A H * 
I1HNZ3(»1 ANTHRACENE 
DiBENZ:0(Bh)AHTHRACENt; 
FLUOnANTMENE 
PHENANTh=i£NE 
PYRCNE 

NC 
NA 

0 -00»0 
O.OOMS 
C.01S1 
0.015B 
0.0202 

T-HS-3112) 

BTEX 
BENZENE 
TOLUENE 
XYLENES iTOTAL) 
O U a U N E 
PAHs 

0 ana 
0-827 
C,5B7. 
5.50 
MA 

W-16 

T-HP.?{4) 

OASOUNE NA 
PAHa NO 

l-MP.a|3,5) 

BTE* NQ 
GASOUNE HA 
PAHt ND 

BTtJt ^ 
OASOLINC h 

Oft. 120ft. 200ft. 

APPROXIMATE SCALE 

KHM 
Environmenta] 

Management Inc. 

Vadose Zone Soil Analytical Results - BTEX, Gasoline Range 
Hydrocarbons, and PAHs • October - November 1998 

Willbridge Facility -CONOCOPHILLIPS 
Remedial Investigation 

Portland, Oregon 

DATE PROJECT „ . , . _ . „ FIGURE OO 
June 2003 B17-01G JO 
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T-SF-I (8) 

BTEX 
PAH» 
BENZO (n) ANTHRACENE 
RENZO (s) PYRENE 
BENZO (b) FLUORANTHENE 
BENZO (a,h,i) PERYLENE 
BENZO Ol) FOIORAN'mENe 
CHRYSENE 
FLUORANTHENE 
INDEMO |1.2.a-ccJ) HYHENE 
PYRENE 
OASOUUB 

NO 

0.0293 
0.05.90 
0.0256 
0.0176 
0.0211 
0.0254 
0.03 5S 

ooirs 
ao3«< 
NA 

T0S-5W 
TOS-SED-1 

T-RF-1 (ei 

8TEX 
PAHs 
GASOLINE 

LEGEND 

® MONITORING WELL LOCATION AND DESIGNATION 

* CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

TOS-SS-1« SURFACE SOIL SAMPLING LOCATION (0-6") 

TOS-SW-1 *. p|y£p{ SURFACE WATER SAMPLING LOCATION 

TOS-SED-U R i ^ R SEDIMENT SAMPUNG LOCATION 

T.HP.1 (M), T-RF-Ua) g ) PUSH-PROBE LOCATION WITH DEPTH OF SAMPLE IN PARE^^^HE5IS 

SURROGATE STUDY AREA FOR "HOT SPOTS-

FORMER UST LOCATIONS 

m ^ 

ND 
ND 
NA 

T-HP-2 (201 

BTEX 
ETHVlflENZENE 
XYLENES rrCTAL) 
PAHs 
PHENANTHRENE 
PVRENE 
OASOLME 

0.681 
5.41 

1.-180 
0.721 
NA 

T-HS-1(16)*- SURROGATE HOT SPOT PROBE LOCATION WITH DEPTH OF SAMPLE IN 
PARENTHESIS 

ONLY DETECTED ANALVTES SHOWN ON FIGURE 

ND n NOT DETECTED 
NA = NOT ANALYZED 

BTEX ANALYZED BY USEPA METHOD aO20A 
PAHs ANALYZED BY USEPA METHOD 8270M-SIM 
GASOLINE RANGE HYDROC/yRBONS ANALYZED BY NWTPH-Gx METHOD 
RESULTS IN mg^kg (ppn) 

' y $ p:,Y<') B-4 

TJ^P- i (20) 

BTEX 
PAHs 
GASOUNE 

NO 
ND 
NA 

\ 

T-HP-3 (201 

T-HP-1 1201 

Emac 
ETHllHENZENE 
WLENES rrOTALI 
PAHs 
PHENAtJTHRENE 
PYRENE 
GASOUNE 

1.49 ' 
8 9 3 

6010 
0.804 
NA 

T-H3-2M61 

BTEX 
BEWSNE 
TOLUENE 
ETHYLBENZENE 
XTLCNsS fTOTALl 
PAHs 
NAPHTHALENE 
OASOUNE 

0.749 
Q.39< 
0.181 
1,11 

0143 
7,68 

T+IS-4 (17) 

Binx 
ETtm.BENZENE 
XYLENES (TOTALt 
PAHs 
NAPHTHALENE 
QASOUNE 

BTEX 
OENZENE 
TOLUENE 
XYLEIIES (TOTAU 
PAHa 
GASOLINE 

T+IS-3 r i s i 

T-HP-7 (12) 

BTEX NU 
PAHs ND 
QASOUNE NA 

T.HP.e(1Z) 

BTEX 
PAH» 
GASOLINE 

ND 
NO 
NA 

T-«P-5(10) 

BTEX 
PAHs 
BENZO (0) ANTHRACENE 
BENZD (a) PYRENE 
BENZO (b) FLUORANTHENE 
BENZO (a,h.O PERYLENE 
BENZO (k) FLUORANTHENE 
CHRVSEKE 
FLUORANIHENE 
INOF.NO 0,2,3<xl) PYRENE 
PHENANTHRENE 
PYRENE 
GASOLINE 

NO 

00163 
0.0221 
00107 
O017Z 
00138 
0.0179 
0.0249 
0.0117 
00131 
0.0414 
NA 

Oft 120 ft^ 200 n. 

ran 
400 n. 

APPROXI^MTE SCALE 

KHM 
Environmental 

Management Inc. 

Capillary Fringe Soil Analytical Results - BTEX, PAHs 1 
& Gasoline Range Hydrocarbons - October and November 1998 

Willbridge Facility - CONOCOPHILLIPS 
Remedial Investigation | 

Portland, Oregon 
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LEGEND 

^ ^ ' ' ^ ^ ® MONITORING WELL LOCATION AND DESIGNATION 

A-S, W - I S Q 
' • CHEVRON ASPHALT WELL LOCATION AND DESIGNATION 

TOS-SS-1 ̂  SURFACE SOIL SAMPUNG LOCATION {0-6") 

TOS-SW-1» 

TOS-SED-U 

RIVER SURFACE WATER SAMPLING LOCATION 

T.RF-2 MB) 

BTEX 
PAHs 
SVOCs 
VOCs 
GASOLINE 

ND 
NA 
HD 
ND 
NA 

'Z^ 
m 

TOS-HS-1 

T4«F-1 

BTEX 
PAHs 
SVOCs 
VOCs 
GASOUNE 

(12) 

ND 
NA 
ND 
ND 
NA 

RIVER SEDIMENT SAMPLING LOCATION 

T-HP-1(12), T-RF-t(12) ^ PUSH-PROBE LOCATION WITH DEPTH OF SAMPLE IN PARENTHESIS 

SURROGATE STUDY Al^EA FOR "HOT SPOTS" 

FORMER UST LOCATIONS 

SURROGATE HOT SPOT LOCATION 

ONLY DETECTED ANALYTES SHOWN ON FIGURE 

ND = NOT DETECTED 
NA = NOT ANALYZED 

BTEX ANALYZED BY USEPA METHOD 8020A 
SVOCs ANALYZED BY USEPA METHOD 8270/8270M-SiM 
PAHs ANALYZED BY USEPA METHOD B270M-SIM 
VOCs ANALYZED BY USEPA METHOD 8260 
RESULTS IN mg/Kg (ppm) 

T-H ' -2 (24) 

BTEX 
PAHs 
SVOCa 
PYRENE 
VCWs 
GASOUNE 

ND 
NA 

0.01 ca 
NO 
NA 

V/-16 

T+IP-1124) 

OTCX 
PAHs 
SVOCs 
DSNZOIojANniRACENE 
BENZO (0) PYRENE 
FLUORANTHENE 
PTOENE 
VOCs 
QASOUNE 

ND 
MA 

0.00770 
0.00734 
0.00873 
0.0130 
Nn 
NA 

T4 IP-7 ( ie i 

BTTEX 
PAHs 
SVOCs 
VOCs 
QASOUNE 

ND 
ND 
NA 
NA 
HA 

T-HP-B (2B) 

OTEX 
PAHs 
SVOCs 
VOCs 
QASOUNE 

ND 
NO 
NA 
NA 
NA 

T-HP.B(16) 

BTEX 
PAHs 
SVOCs 
VOCs 
GASOUNE 

NO 
ND 
NA 
NA 
NA 

0 ft, 120 ». 200 n. 

APPROXIMATE SCALE 

400 ft. 
KHM 

Environmental 
Management Inc. 

Saturated Zone Soil Analytical ResuJts - BTEX. PAHs, VOCs, & SVOCs 
October and November 1998 

Willbridge Facility - CONOCOPHILLIPS 
Remedial Investigation 

Portland, Oregon 
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APPROXIMATE LOCATION OF 
HISTORIC HOLBROOK SLOUGH 

Approximate Location of 
27 Inch Sewer Outfall 

APPROXIMATE WILLAMETTE RIVER SHOREUNE 

/ 

X^^ 

1) L(x»llcin of Holbiook Slough Iritenad troni S/BS Tranch Rsoovecy Plant by 
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N 

15' 30' 

^ ^ Approximate Location of 
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WILLBRIDGE TERMINAL - CONOCOPHILLIPS 
EPA INFORMATION REQUEST 

mMmasim^nmmi»,aa<iRTS 
November 2007 DMR 
Oclober 2007 DMR 
September 2007 DMR 
August 2007 DMR 
July 2Q07 DMR 
June 2007 DMR 
May 2007 DMR 
April 2007 DMR 
March 2007 DMR 
Febraury 2007 DMR 
January 2007 DMR 
December 2Q06 DMR 
November 2006 DMR 
October 2006 D'MR 
September 2006 DMR 
August 2006 DMR 
July 2006 DMR 
June 2006 DMR 
May 2006 DMR 
April 2006 DMR 
March 2005 DMR 
Febrauary 2006 DMR 
January 2006 DMR 
December 2005 DMR 
November 2005 DMR 
October 200513MR 
September 2005 DMR 
August 2005 DMR 
July 2005 DMR 
June 2005 DMR 
May 2005 DMR 
April 2005 DMR 
March 2005 DMR 
February 2005 DMR 
January 2005 DMR 
December 2004 DMR 
November 2004 DMR 
October 2005 DMR 
September 2004 DMR 
August 2004 DMR 
June 2004 DMR 
May 2004 DMR 
April 2004 DMR 
|March 2004 DMR 
February 2004 DMR 
January 2004 DMR 
December 2003 DMR 
November 2003 DMR 
October 2003 DMR 
September 2003 DMR 
August 2003 DMR 
July 2003 DMR 
June 2003 DMR 
May 2003 DMR 
April 2003 DMR 
March 2003 Oi^R 
February 2003 DMR 
November 2002 DMR 
Oclober 20d2"DMR 

12/7/2007 
11/5/2007 
10/8/2007 
9/10/2007 

"8/14/2007 
7/5/2007 

6/14/2007 
5/8/2007 
4/6/2007 

3/14/2007 
Z'13/2007 

1/2/2007 
12/1/2006 

11/10,'20O6 
10/3/2006 
9/7/2006 

8/10/2006 
6/28/2006 

6/5/2006 
5/5/2006 
4/7/2005 
3/3/2006 
2/6/2006 
1/9/2006 

12/8/2005 
11/3,'20O5 
10,7/2005 
9/9/2005 

8/11/2005 
6/28/2005 

6/9/2005 
5/10/2005 
4/572005 

3/10/2005 
2/14/2005 
1/10/2005 
12/3/2004 
11/9/2004 

10/15/2004 
9/13/2004 
7/14/2004 
6/9/2004 
5/7/2004 

4/12/20O4 
3/12/2004 
1/30/2004 

1/9/20O4 
11/5/20C3 

10/29/2003 
10/15/2003 

9/3/2003 
8/1172003 

7/9/7003 
6/9/2003 

5/13/2003 
4/11/2003 
2/25/2003 

12/120002 
•11/572662 
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DE 
FILE 

H!:OADED INTO WEBE>, 

LETTER OF TRANSMITTAL 

To: Mr. Eric DeBerry 

Company: Industrial Source Control Division 

Water Pollution Control 

6543 N. Burlington Avenue 

Portland, OR 97203-5452 

Re: Discharge Monitoring Report 

June 2007 

Tosco-Chevron Remediation Site 

From: Brian Fletcher 

Date: July 5, 2007 

Project No. PTWB-05P-2.0001 

Permit No. 500.015 

Mr. DeBerry: 

Water samples were collected by a representative of Delta Environmental Consultants, Inc, on June 13, 
2007. Samples (Grab) were collected by discharging water from sample ports on the process piping 
directly into laboratory prepared containers. The sample containers were sealed, labeled, placed in a 
cooler with ice and transported to the project laboratory. The effluent samples were analyzed for HEM Oil 
and Grease (EPA Method 1S64A) and benzene, toluene, ethylbenzene and xylene (BTEX) {EPA Method 
8021B). Laboratory analysis was performed by Test America Laboratories (Test America) in Beaverton, 
Oregon. A copy of the laboratory analytical reports is included. 

The monitoring was conducted in accordance with the City of Portland Industrial Wastewater Discharge 
Permit No. 500.015. The discharge monitoring report (DMR) is being submitted as the self-monitoring 
report and is included. All parameters monitored were within the limits listed in the facility's discharge 
permit. 

If you have any questions regarding the enclosed DMR, please feel free to contact me at (503) 639-8098. 
Thank you. 

Brian Fletcher 
Delta Environmental Consultants, Inc. 

cc: Mike Noll, Noll Environmental Inc. 

/ylnogetr 
7150 SW HAMPTON. SUITE 220, TIGARD, OR 97223 USA 

PHONE 503.639.8098/800.477.7411 FAx503.639.7619www.oeLTAENV.coM 
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INDUSTRY NAME: 

PERMIT NUMBER: 

CITY OF PORTLAND 
INDUSTRIAL WASTEWATER DISCHARGE 

SELF-MONITORING REPORT 

Tosco-Chevron 
Remediation Site 

500.C15 

REPORT DUE DATE: July 15. 2007 

SAMPLING PERIOD: June 2007 

For I ndus t r i a l S o u r c e 

Date P o s t m a r k e d / R e c e i v e d 

C o m m e n t s : 

C o n t r o l D i v i s i o n 

Dat« E n t e r e d 

En te red By: 

Use Only 

SAMPLEDATE 

6/13/07 

; PARAMETER . 

HEM Oil a Grease 
(Total) ' 

HEM Oil and Grease 

(Npn-Polar) 

HEM Oil and Grease 

(Polar) 

pH 

BTEX 

Totalizer Reading 

POINT OF C 

ANALYSIS 
METHOD 

EPA 
1664A 

APHA/EPA 

APHA/EPA 

Field 
Metar 

EPA 
8021B 

Field 

:OMPLlANCE 

IA 

SAMPLE TYPE 

GRAB 

REPORTED 
CONCENTRATION 

NC mg/L 

mg/L 

mg/L 

6 9 SU 

ND m 

24,745,268 gi 

g/L 

3l 

MDL 

4,81 

5 00 

5.00 

0.0025 

i 

LIMITS 
DAILY MONTHLY 

N/A 

110 mg/L 

5 0 r 11.5 

0.75 mg/L 

N/A 

• N/A 

N'A 

N;A 

N/A 

N/A 

COMMENTS 

Noi analyzed 

Not analyzed 

1 If Ihe value of HEW Oii and Grease Total is greater than 110 mg/L, then the Permittee shal! analyze the sample for the HEM Oif and 
Grease Non-Polar constituent 

I certify under penalty ol law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed io ensure that qualified personnel properly gather and evaluate the information submitted 
Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the 
information, the information subnnitted is, to the best of my knowledge and belief, true, accurate, and complete. 1 am aware that 
there are significant penalties for submitting false iniormation, including the possibility of fine and imprisonment for (knowing 
violations 

Signature: U l i 

T '.Wftx'Oge'.WJIt)fi'>je Uisc^iaige remirt ;DrflR)\2007»WillbiiQge DMR Xjne ZOOT .̂Iuiw C? cJoc Form 13-1A 
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INDUSTRY NAME: 

PERMIT NUMBER: 

REPORT DUE DATF: 

SAMPUNG PERJOD; 

CITY OF PORTLAND 
INDUSTRIAL WASTEWATER DISCHARGE 

SELF-MONITORING REPORT 

Tosco-Chevron 
Remediation Site 

500.015 

Jui'v t5. 2007 

June 2007 

For Industrial Source 

Date Postmarked/Recelvod 

Comments; 

Control Division 

Date Entered 

Entered By! 

Use Only 

: ' , • • ; • : • • : : ; • • • : ' • : : 

1 
1 

;:;;:;;5AMPL^;pwEi:;;;: 

6/13/07 

PARAMETER , 

HEM Oil & Grease 

HEM Oil and Grease 

(Non-Polar) 

! HEM 0"il and Grease 

(Polar) 

pH 

1 
DTEX 

• TofallEsr Reading 

POINT OF COMPLIANCE 

1A 

ANALYSIS 
IWEfHOP 

EPA 
1654A 

APHA/EPA 

APHA/EPA 

Field 
Meter 

EPA 
8021B 

Field 

SAMPLE TYPE 

GRAB 

5:cdNC£NT*?ATlON| 

ND mg/L 

mg/L 

mg/L 

6 9 SU 

ND m 

24,745,268 gi 

9/L 

ll 

§:!:M3mii: 

4.81 

5.D0 

5.00 

0.0025 

': 

?:r:fv:-.::-.-.-:y::;Liiviits-.:.r'-:-:.::;;.:: 
¥i-:;:-v;:DAILY:;>;::̂  MONTHLV^-,i^:;-

-j.j.:Ni/>:.:\ir 

::J::;iia(rig/L;; 

:.;. 5.0-11:^;; 

J:0-75'iiig/g:: 

:;-„^.L'W^V^':v: 

• " ' : ' • • : : - ; N / A : ^ : ; - - : ; ; ; ; -

' : . ' , \ l i lA ' . ' ; : 

,_ : ' : - \WA" ...'..̂  

• • : - . 

i::f-/lllA-:S:,- -̂̂̂ ^ 

Iv, \:,:.;CQMMENTS;V:::M , 

Not analyzed 

No", analyzod 

ifthe value of HEM Oil and Greass Total Is greater than 110 mg/L, then Ihe Perniitlcc shall analyze the sample for the HEM Oil and 
Giea.se Non-Polar constiluent. 

I CGitify under penalty of law that this document and all attachments v,*ere prepared under my direction or supervision in 
accordance with a system designed to ensure that qualified personnel properly gather and evaluate the information submitted 
Based on my inquiry of the person or persons v/ho manage the system, cr those persons directty responsible for gathering t(-ie 
information, the information submitted is, to the best of my knowledge and tielief, L-ue, accurate, and complete, i am aware ihat 
there are significant penalties for submitting false .'niqrmation, including the possibility of fine and imp.-isonment for knowing 
violations 

Signature; U 3 

ViO'iIUiJufWViitinrjye DiW'i-yB J'wrmi (PMR;\?(>DAWi:!b-id5B DU'Ji >jTo2007\i^im07dcc Form 13-1A 
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TestAmerica 
ANALVrtCAl TESTtNO CORI>QRA"nON 

RriVLftrON,oa 97008-7133 

v-y. i;503) ?nb.9?3n far- [^03; <!Q6.'J;50 

June 26, 2007 

Brian Pktclier 
Delta ("onsultiints - Tigard 
7150 SW Hampton - Suite 220 
Tigard. OR Q722.̂  

RE: Willbridge Terminal -Conoco l^hillips 

Fnclosed are the results ofanalyscs for samples received by the laboraior\- on 06,T3'07 ]A:}(). 

The tbllowing list is a summan.' ofthe Work Orders contained in this report, generated on 06/26.'07 

15:32. 

If you ha\e any questions concerning this repoi-i, please feel tree to coniaci me. 

Work Order 
P(>!-049'J 

Projecl 
WiUbridge Tcnsiincil -Cor.oco 

l'roicci"Nut»Scr 
OR/.0y22-OM 

T t - i '•miTi,-.i • l\>nlarKl.i « If-..' .'C:till\ if: r*iij rcp'.r .•I'pty K we iiim/Jcs jn.ityzej w a. rnniirtrr wr'h !h,.elm. 
. } ' : v r ' . . l . .ii.i.r?i->ir ! l \ : l l ir . . i i \ : . . : ' l i . .p. 'rl iM.' / nnl t>f r r p r . d u c e a ty . r f l l (M full 

-i.-f•^: Jh. . . , ,1 ,11 . . , ' . , . . . .11 n - t h . l . :So ' - ' !0- . 

.S.f .-aj . , /Cv.^?.< <**:-' 

SftiaJi Rpckwfi! . PrdjC^t MrUiacL-i 

• A ' W v ^ . l e s t a m e r i c a i n c c o m P«Ct 1 of 7 

COPPOR00006420 



TestAmerica 
AI^AirnCM TESIlMG CORPORAnON 

i t iBTU^.ND, r,R 91QL S.W, NIMBUS- AVtNUE 

BEAVEraON. OB. 9^006 ; i 3 2 

Delta r.on.siillanl^ -T iga rd 

7151) SW IIjrnptgn - Suii.- ::;() 

Tigaid, OR 9723.5 

I ' I " ; L - H N;IIVC 

t ' inic^t>.*iiinhfi. 

Pn-ieci Al:tTi:ii:cr. 

U illbridgf Terminal 

ORZiiJ^I-OM 

Brum P'elcSii-t 

-Conoco Phillips 

Kcporl Cicalcd 

Wv26/in 15:32 

ANALY1 ICAL REPORT FOR SAiMPLES 

Snmple ll> I.ahoralorv ID Matrix Date Sampled Date Recerved 

Post PQrm9<:)-0', W.iiL-r 06/l.i.'O? 08:10 0<>/I3,/07 14:36 

U-M.Anicti.-,i - )',nl!:md "K 

..•^l.rrer.'.r / : J ^ . ^ e < ' ^ ^ - ' 

SsVah Kiickivcll, Priijeci Minay.cr 

IK. r-f:.aU^ m r̂ ;,. n-;«,.r/,jp;ifi i.i i'l.- jj.ncfri ,.n=l, ;..!.n ..ccrttincs wuhf.S- cl.ii.1 

v j w w . l e s t a m e r i c a i n c . c o m P«g( 2 1.17 

COPPOR00006421 
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TesUimerica 
AMAtynCAl Tf STINO CORW^RAHOM 

PORTiAt lD. o a 9'iO'i S.W. NIMBUS AtfEMUe 

8£AVERT0f*, OR 97003-7132 

p h : ! i 0 3 ) 9D6.9200 fa>: !SQ3) 906 .9710 

Delta Consultants - Tigard 

7150 SW Hampton-Suiie 220 

Tigard. OR 97223 

Projea Niunc 

Project Kumbei. 

Project Manager: 

Willbridge Terminal -Conoco Phillips 

OR2OT22-OM 

Rria-n Pletcher 

Report Crcaled 

0 6 / 2 6 / 0 7 ! 5-32 

Analrle 

PQF0499-01 (Post) 

Method 

BTEX per EPA Melhod 8021B 
TestAmerica - Portland, OR 

Result MDL* MRL 

Waler 

llniB Di) Balch PreDirrd 

Sampled: 06/I3ffl7 08:10 

.\aaiyr.ed Notts 

Benzene 

Toluene 

Ethylbenzene 

Xylenes dotal) 

lifA so2in NtJ 

ND 

ND 

ND 

..._ 
-— 
— 
— 

o.xo 

0.500 

0 500 

1 00 

»K'1 

' 
l y 

" 
-
" 

7i»o«:o 06,'1-1'07 11 41 

-
" 
•• 

f)6/I4,'0? 1 ' 51 

" 
t;urrof>a(e(s): -i-Hf-'B (i '!0) 

TestAmerica- Ponland, OR 

,-5iv-»*jv /Ow^ t t t * ^ ' ' 

7?!^ f « i . / r i in rjnij repvn apply tn the iampicz anahzeJ :n accctauiscf i*i/fc ihc chain 

<ijcii'/(kiy</ij<rui*icni Thr.c ara/i<ica} ••cftnr/ .(ha// nr.! he r fpu ie iucc j cstxp< in lU/l. 

•t-iihitui ll-a.' w-.Trpfi ap/s'oxi i l o f ihc labora ion ' 

Sarab Rockwell, Project Maiiagci 

W W W . t e s t a m e r i c a i n c . c o m ^ P Page 3 of 7 
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TestAmerica 
A M A l m C A l TFSTING CORPORAHON 

fnitriAND. OR 940^ S.W. NIMBUS AVFMUI 
BtJiVtWHiM. OK y/niirt- '1.1/ 
I):*; fSO); «06,920C lax: iSCj) 90^.9210 

Delia ( Dnsiiltanl.s - 1 igard 

71 50 S'.V lliimrlon- .Suik- : : i : 

Tigard. OR s*7223 

Pinjuci Hami. Willbridge 1 erminal -Conoco Phillips 

I'riMrti Number 1 lRZri922-OM 

I'r.ijevi Manaf cr iinan PlelcrKr 

Report Crealed. 

06/2 MI7 15-32 

Ana ly te 

POF0499-(1I (Post) 

O i l an t l Grease Ana l ys i s p e r EPA M e t h o d 1664 

Tesl.Amcrica - Piinland. OK 

Meihod Kcsul l M D L - M R L Units Di l B»leh Prenared 

Waler Sampled: 06/13/07 0S:IO 

.Ani lvzed Notes 1 

Oi l . t Giea;>- JSl n,̂  I U ~C.M:<T!'> 

TC^ IA I ' I I - JK : : ! - I'oirlaml. OR 
.uii'.\J, d.-<i.'r..-ni rhi. .in.il,r,C(ii ..,•/.>.I ihj i , n.u tv }^jyt..J:.ia i.cefi in.'i.-f; 

" , M . , L ' 111. . nf i . 'n . .pp. , . . . . ! ,.i f*v ( . i .V^J i i ^ -

--•-'f ^i::.^gc-ae< 

S.-uuh Ro ikwe l l . I'p.'kct Mfbi.-i,u-i 

w w w . t e s t a m e r i c a i n c c o n i P i £ e 4 o f 7 
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Test/Vmerica 
ANAlYTTCAt TfSTING CORPOHAHON 

F'nUIl ftND. OR 34C^ S W. NIHBUS AVUWi 
5EAVERT0N, OR 97008 71 i? 
Olv { iOl) 906.9200 tav: i^O^) 906.9?]0 

Delia ( on.siiltants - 1 icant 

T L ^ O S W ! l ; i m p l o n - Su ik -221 

l i g a r d . O R 9722.5 

Pie i fc i N.-!ine 

I*i.>le^:t Nunifcer 

Pii>|i.-..t .Manager 

W i ! l h r i d } ; e T e r m i n a l - C o n o c o P h i l l i p s 

< I I < / 0 9 2 2 - O M 

H i t a i i P I c i d i t r 

RcixjrrCieaieJ 

0S/26/()7 15 32 

I M K X p e r r P A Method 8021B - I.ai)ftraior> Qual in Control Results 

Tesi.Amcrii:a • I'onlaiiJ. (>R 

<X' B«l<-ti: 

.Analyte 

7«60«20 Water Preparation Methi>d: KP.\ SOJOB 

Method Kesull Ml)l,* MKI. Ilnils Dil S.ju.tr S|likt "•'- , , j „ 
Kewill .Ami HK<-

liH) „PY, (limi's) Analyzed Nol« 

Blank (70(iO(>20-BLKI i:xif*i1rd; Ob'Umi 11:41 

I-ili-.il'fT-.irm-

fr-v'i.A .^, -i-HHi li-l.'s 

I T S (706(>620-KSI) 

F.P.̂  f.1 

KPA S[ 

; i i t 

: i h 

f-:̂ . 

M l 

s n 

-\') I 

/ m i l l - - ' t . ; - i 

E'l l iat ird: (I6''l4.t)7 11:41 

(Irt /-»(•' /J.J.* 

l-l|.-.li>tr./.rt!.-

Xvk-.icjl',.;t:>l) 

Matrix Spike (7o606ZO-MSl> i; i .-iiKirrr; P<)^•t>4W..>l 

lTS-i2.Sf 

.Xi>.|.\it 

iSi'-l.^rij 

(Xi.'14.U7 I : 4 \ 

o/jjia.-ca 11 \ \ 

06 N a T 1} 

\s 0 I !•• '1C> -• 7'.; i"e )!. ()6-'l-l07 U Ul 

s : 7 > . i^.s.i 

S: K .̂ i'-*i-;45] 

Matrix Spike Dnp (7060<>20-MSnil \)l Si>iir»-(; I'OK'M^^-tll 06/14,^? 1 

;-:'^-l44| 

[ ' . ' M M 

{OVIIM 

((ji> l-l5l 

;4 

i z% i:(i 

1.. - .Of • 

O 7 " L " 

ri:.. I4'07 t 

fJrt /./ f 

1 IS 

' H .1 

M\'.\ KiiJMi r i ' 

l-tlivlU-n/i;,-...-

^c^rA^r;e^c;^ - l*iiit!;inil. UK 

i ^ / i M ^ : ' 

S:ii;i.'i RLs.4,v.i-|i. I ' lc jct l .Maiia>.v 

f̂ ri t,-fsirf i]/';.i.'i In !hf "cn/dV^ ,!ra!i .-.-i/ tn Licrorii/rav »i.'A l/i.- .'/w."/! 

..::hi\i< ihi -/.r.vi .J/>,Tt"Mi':'//**!• i:t'\it.tlor. 

W W W . t e s t a r n e r i C o t n c c a m PflfS<5of7 
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TestAmerica 
A N A t m C A L TfSTINO CORI>OaAT»ON 

PaRTiftfjll. OC qnOb S.W. NIMBU5 AVENUEf 
BEAVfRrOH, OB 97009 7132 
Iji-. (UH) 90fi.9?0O ia«. (5031 >3t-9?lO 

Delta ( on.sullanls - 1 i g a n l 

7151) SW l iampinn- .SIII1L'22(:' 

T i p r J . O R 9722.1 

f'n'iofi Name 

Piivjcti NitriilH:!. 

I'li'K-ct Maiia^:tr 

\ \ i l l h r idgc T e r m i n a i -Conoco Phi l l ips 

ORZl)'J22-OM 

Bri:in Pk-tchcr 

Kcjjoj l Cicaled, 

l)f./26,'07 15.J2 

O i l and Grease .\naly.sis per r ;P. \ M e t h o d I6ft4 - Laboratory- Quah' t ) C o n t r o l K c s u l l j 

Tt.->IAmtr:ca - I ' t ir l l ind.OK 

QC Balch: 

Analyte 

7050719 Water Preparation Method: O J i t ; p r t p C K 

Melhnd Itesul l ( M i l l . * .MKI . 1 .plli D i l Source S|>ilie "''. ( I , i „ , i , s ) *'-
Resull A m t REC R l " " 

(L im i ts ) Analyzed Notes 

Blank r068719-B I .K l ) 

O i l t Grctsc 

l.CS (706U7I9-BSI) 

O i ! i - Cncjvc 

Matr ix Spike {7060719-MSI) 

I P . 

I . I ' 

\ i t i t . i 

. I f . ' - l 

sn •; i":-r. 

(;< .S'J i i r r f ; 

.•T- 1 

. ' . H 

K>KOi 

K 

1-

12-04 

V»ij4Ctrd: (kvli.'O-! W:Ml 

- - - • 

t i l r a c l e d : Ots lB ' t ) " 09;4( i 

Ai<2 H7 I " . t ' h t U i 

K i t m r l f J : (k>.l8/07 09:40 

[:(..|?;'i"i 

i '(. I H > " 

17.-1] 

• V 4.1 

I P.^ 16t-i } ' 1'. -03':''^ -Hi: 8'J3% i.'K-i!.;) 

T[r.';:.-\i:ieric.i - r n n l a n ; ! . ' )K 

,•-^>,c^<-£iJ-f j / ^ i - £ . . ^ ^ • • € • * - " • 

Sjrah Rovkuf l l . Projtvt Mnn:ii;er 

} fit ttiuiti in rhii TY '̂tori iippl\ III ihe ^nrrrp.',-' jfiii.'vjfrff'ijrt ."livniY n-nn 1^ ihiiin 
0'<u>n\}_\ JiscuiKni ihn nrnhnculri-itiri iluil nv! >i''rr'-<'liii'>^i'{yccp!t's/j.!! 

filhita; ihi' -..-nUii iiiiT-r'-̂ 'i>l <•/ I/K h.^-iniitm-

w w w . t G s I a IT) c r i c a i n c . c o m FuRe 6 of 7 
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TestAmerica 
ANAtmCAt TESTING COfl?ORAnON 

FCBrtANO. CH J4Cb S.W. NIMBUS *l/fKUt 
BEAVFRTOS', oa 9;O08-7:32 

Delta Consu l tan ts - T i f i a r d 

VI N! S\\ Hampton - Stiiic ^̂ Ĵ!'.-

Tiuaid. OR 97:23 

I'roieci Niinic* 

PmifCi N'limhirc 

Projcci Ntaiiaĵ cr. 

W i l l b r i d p e le rmi iTa l 

()KZ0922-<>M 

Hrian I'lelchci 

-Con(K» PhiMips 

Re|toU i i<;a'Cff 

06/2(./(:-7 15.32 

Notes and Definitions 

r^cport Spcci l ic Noics-

N-i i ic 

i.:iK'r:*.Ior\ Rcpt ir l ine ('nnverili»itis: 

Dl 1 

N!> 

NK.N.A 

ut ' l 

l i p l ) 

w i : l 

MDI . ' 

KL'| i i : r t t ! lg 

Limits 

.\>i:ilyu- l)I-"rF.("' l l l); i l i-.r ah.ivc -.In; Rcj-H'ttini; 1.111,11 (.HMIIK-IUVC .AIUK^L-S only 

.•\n.-ilyk- NOT D r T I - C ! Kl) :il i>i uhnve ik- ii 'pt:rtiiii; l i i i i i l (MDI . nr MRI.,:i.s :ippropri:iii-i 

Noi Kcpi>rk-d .\nl .-\v;ill3!ik-

.Sample ii's-alis repnrk-u tin ii [>rv Wciglii lliisi'i. Kfsulis jnJ Rcpnrtini; l.iniiis k ive been coiri-cti.-il for Percent Di \ ' Wcijih'. 

Siiiiipic re'Nults an j ri-pnihrii; limits reported on a Wet Weight ll;i.si< (lis received} RcsiJt.s with neither 'ucl ' .i<ir'dr\-' ure reported 

una Wei Weia'nt li;isih 

Ri;'...A'l IV i : l>!:i(CI N r r ) l l l - i :R| :KCI- (Ri' l ls aik-tibied tisiiii; Rciiills. noi I'ercenI Reeoverie.s). 

MI-TIR t n RRPf)!( 1 INC, I.IMI I Keporiiiiii Level tit. or ah-r.e. ilio lowest le\el stanjiiid oI'Lhc Cnlihralion liihlc 

MHTJ H » ) [ )nTi ; ( IK .VN L I M i r . Ke|ii>ilini; Level .1!. or ,-lbove, the .si:ili.slie;!l)y dci jved Jiini! f..i.scd n.i 40C1-II. Pan 1 Jd, Appeiidi.\ H 
•WI.M.-s nrc listed on the report nrtly il'ihe d;ii:i lia.i hec:i cvatutited lielow ihe MRL. Resull.s helueeii the MDL and MRL ate leiwrted 
a.-i -r>liii-;;led Kes-,:l[s 

Dthitioiis ;iie Citlciilaied halted on deviaitoirs lie.tn the st;intlard dilulion pctioiined tor an antilysis. ;ind may not represent the dilution 

found or; (lie ;:n-dlM;eal i;i« d;ii:i 

Repoiliiii: liiriit.s iMDl.-s and MKl .s i are iid|ii,^ted based on variations in siiiiiple piepanitioii ainnuiits. analytical dtlulion.s and 

percent \ohd.s. wheie applteal>le 

lileetronie - |-:iei.-ltoi-.!e Signature .tdded tn :ieeiird;ulee -.Mtll IcstAll-ieriea's t-:U-(.lroiliC lUporting oiul l:'.i:an>nic .V,*x>Md.'w-t*.v r'olicy 
Sie.n.iUire .^pplIeaIlotl ol'elee'.'onic sijzii:tiiite indieiile.-. that the repart h;i5 been revieivcd and appioved I'oi ieleas<- by Ilie lahomlor\-

l:!eeimi-,ie sienaiure i^ imer.de.l t i: he the lee;illv bintiingequivalenl of j (radirior.ally :-;:ind\\Tit:en signature 

Tcsl.Aiiieriea . Purthtiul, OR 
ij.^.-r/i.v«/vrfifcuffk-ni 7>in sraly'ir,./ rip.,'1 i^ull mn Ai ,ij....}Juti.l ^svej-jin ." f̂i 

. ' l i . . i , l l>.,. - . - f i n •Jppr.i:.!! ..." -f!,' li.hnrai.'.r 

• S v i « ? w /i.-.L^U-cT'-^:' 

.S.irah Ko;:l,u-ell. l-i.iiL-el .M.in.ii., 

w w w . t e s t a m e r i c a i r i c . c o n i r.ge 7 of 1 
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Testikmerica 
•1720 Nort-iCreckPkw/N Suitc'tOO. BotheH. WA'JSOn-B:** 435-420-92M FAX 420.9IIO ! 

1 1 ' J : 2 E . Fiml Avt. Spokane, WA 91206.5.102 500.934.9200 FAX 924-9290 | 

1)405 .';w MmbujAvc. Rcavtrton, OR 9700R.7I45 501.906.97.00 FA.X 9O6-9210 l&k 

;OaO W Iiiteniatioiial Airpon RdSle AiD..Michoragc, AK99502.I 119 90T.5fl.-l.9200 FAX5S3.9?.ia [ ! 

ANALYTICAI TESTING CORPORATION 

CHAIN OF CUSTODY 1 

CUF.NT: ^ \ ^ i ^ ^ Ccv^S^-iLf^Wj^-f 

s.EP(,iRTTo 3-<s^W vxi&v-^ T)'iAA. r-.̂ >A< uU-v.v-^n-5-
ADDRKS.S. 1 

PROJFXTNmiBRR: O r C l , d ' = ( | T , ' 2 - O i ' W 

t 

SAMP-cKD 3Y: ^ VjJ 'vV 

CLIENT SA.V.I'LE 

1DF.NT1FICAT10N 

'Oo4-
^ _ , . ^ 

/ 
/ 

SAMPUNU 
nATETIMH 

(^'ivi'Ai'^ 
1 
1 

"T 
/ 

/ I / 
/ 

•1 1 

/ 

1 \ 1 
9 1 

i"> [ ^^, ^^ 
[ 

REPORT 
. V t l l C K F t . ^ ^ ^ ^ 

FO NIJMBER; 

PRF..5KRVAT1VE 

t , 
1 ^ 
*^i- n 

V XL 

i 

RHLEASFD BY: * 

PMNTNAME: RRM: 

1 
SF,Q1JF.STEI,) ANALYSES 

I 1 : 
1 ; 

i 

n*n:: C i - 1 > o T ' 

TIMK 1 <^ 

IMltf: 

riMH: 

I 

1 
1 

I 

1 

Work Ort C T H : 

TURNAROUND REQIF.ST 

In Hulinfl! P iv i * 

Organic A l.io.'ganic A^irtiy^ci 

j 10 1 7 : 5 4 •' i ' ' " 

?cfro':eu:ii Hydidcaibfiri AMt-ysct 

j 5 1 4 .-1 1 J 1 I 1 1 < 1 
.tre. 

OTHER 1 

* Tu.vrrov.'d ft^I'Mtn kx 

MATRIX 
(W.S.O) 

U ^ 

-

uov 
CONT-

z 
. y 

Spc.--,fv-. 

ificn iicndsrd m.rv rnrtfr Ri.^* Ovm;.. 

l.tXAFlON-' 
CI3MMENTS 

( p H ' Y o i l 
5-

TA 
WO 111 

pyO-^3^^^/D 
- ^ ;^ 

: ( F . c r j v ; D B Y ^ . . _ . — ^ ^ ^ ^ . - - ^ • " ' - . ' . - - : - .. - . D»Ti:, ( ; . - - ; - J , ^ -

ADDITiONAI. RHM-*RKS 

«>CiKvcilihi* 

TE.MP; 

r*ai! \oF 1 

Niifcr By relinquishing samples to TtstAmcrica, rlieot agrees to pay for the servi[;es rcqi in this chnin ofeustody form and for any additional analyses performed on this projcc*. 

Pay:ncnt for services is due within 30 days frorn the date of invoice unless otherwi.si.--.intTat;ted. SaiTiple<s) will be disposetl of nfter 30 days unless otherwise contracted. 
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INTRODUCTION 

PERMITTED ACTIVniES 

The permittee is authorized to discharge industrial wastewater to the City of Portland s scwcr system in 
compliance with Chapter 17.34 of the Cily Code, the Bureau of Environmenlal Services Administrative 
Rules and any applicable provisions of federal or state laws or regulations and in accordance with discharge 
point(s), effluent limitations, monitoring requirements, and all other conditions set forth herein. 

It is the permittee's duty to comply with all conditions of this permit. Any noncompliance with permit 
requirements constitutes a violation of Chapter 17.34 of Portland's City Code and, as such, subjects the 
permittee to enforcement action(s). 
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Schedule A 
WASTEWATER DISCHARGE LIMITATIONS 

Listed below are the waste discharge limitations not to be exceeded after the permit effective date. 
Applicable regulations include Chapters 17.34 and 17.36 ofthe Code of the City of Ponland and 40 CFR 
403. The point of compliance with the discharge limitations shall be 1 A. 

POC 
( • ) 

Pollutant 
Name 

MbTALS 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Zinc 

NON-MtiTALS <INORGANICS> 

Local 
Limit Daily 

Max 
(mg/L) 

0.2 
0.7 
5.0 
3.7 
0.7 

0.010 
1.4 
2.8 
0.6 
0.4 
3.7 

Categorical Limit 
(mg/Lmg/1, lb / off lb) 

Daily Monthly 

Cyanide 1.2 
* pH 5.0-11.5 SU 

Sulfide 4.0 

NON^̂ tETALS (ORGANICS! 
1,2-Dichloroethane 0.50 
2,4-Dinitrotoluene 0.13 
Acrylonitrile 1.00 
Chlordane 0.03 
Chlorobenzene 0.20 
Chloroform 0.20 
Nitrobenzene 2.00 
Pentachlorophenol 0.04 
Trichloroethylene 0.20 

* Non-polar Oil & Grease 110 
Total Toxic Organics see note 7 
Permit Specific Limits see note 5 

Notes: 

1. This schedule may be revised upon written notification by the City to accommodate process changes by 
the permittee or as determined by the Director of Environmental Services. 

2. In addition to the limits stated in Schedule A, the permittee shall comply with all other applicable City, 
State and Federal regulations. 
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The pollutant parameters marked with an asterisk (*) are Ihc pollutants of concern. At a minimum, the 
permittee is required to monitor for pollutants of concem. All limits are applicable at the point of 

3. 

compliance. 

4. The permittee is required to meet the MOST stringent limitation listed, denoted in bold type in the 
above table, when comparing the l.x3cal Umit column with the Categorical Limil column. 

5. The City has Pollutant Prohibitions for certain individual organic compounds that are not amenable 
to biological treatment or that have a screening value or local limit that is less than the practical 
method detection level (MDL). Discharges containing concentrations of a prohibited pollutant above 
the MDL, as listed in Appendix 4, is a violation of City Code and this permit. 
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Schedule B 
MONITORING AND 

REPORTING REQUIREMENTS 
Final Compliance report (.samples for analysis to be taken within the first 90 days of operation after 

the issuance of this permit): 

3 ^ A *J 

P a t a m e ^ ^ 

mtm^T"! 
Afeeliir^tTfal) 

c^p^HtM) 
L^d-ttotal)"^ 

1 Non Metals 
.pH^ r 

OJI and Grease 
f̂totelj" ^ 

1 . "BTEX.. ' 
I « e Dates 
— f t? ' C 

Sample Type 

Composite 
Composite 

Composite 

Composite 
Composite 

Grab 
Grab 

Grab 

• F i r 

Jan • 

Feb 
15 

| tQua 

Feb 

.Mar 
15 

rter 

Mar* 

Apr 
15 

May 
15 

nd Qiia 

Jun 
15 

rter.l ' 

rjun 

Jul 
15 

'- .,Th 

Jul 

Aug 
15 

ird Qua 

Aug 

Sept 
15 

rteri 

Sept 

Oct 
15 

Fourth Quarter 
Oct Nov Dec 

• 

• 

y 

y 

y 

./ 
^ 

/ 
Nov 
15 

y 

y 

y 

y 

y 

y 

y 

y 

Dec 
15 

y 

y 

y 

y 

y 

y 

y 

y 

Jan 
15 

I. Final Compliance Report, Notes: 

1. Final Compliance Reports (FCR) as per Section 17.34.060 (a)(4)(c)(b) shall be submiiied to the Industrial 
Source Control Division by the 15th of the month following the conclusion of the monitoring period. 
Sampling, analysis, and reporting will be according to the preceding table. 

2. At the end of the Final Compliance monitoring period, the industrial discharger shall submit to the Industrial 
Source Control Division a report indicating whether the applicable pretreatment standards or requirements 
are being met on a consistent basis. A certification statement is included on the last FCR of the Final 
Compliance period. If the pretreatment standards are not being met, a supplemental repon must be 
submitted describing any additional operation, maintenance and pretreatment necessary to bring the industry 
into compliance. 

3. All official sampling shall be taken at the approved Sampling Location (see Appendix 2). 

4. The permittee shall analyze samples for all listed parameters plus any other which might be expected to be 
present in significant quantities. 

5. FCRs shall include signed and completed Chain of Custody forms for all laboratory analyses 

6. The permittee should instruct its laboratory that, ifthe oil and grease (total) concentration exceeds 110 
mg/L, the laboratory should determine the concentrations ofthe polar and non-polar oil and grease fractions. 
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Schedule B 
MONITORING AND 

REPORTING REQUIREMENTS 

II. Periodic Comphance Self-Monitoring Report 

3.*Paranjetcr». % 

.i-SNon-Metals » 
pTC^mB'^r^ 
CWlamirease:i? 

i ,i«iA.@ajSfe|».„ £.il , 

BTEma^ 
r l p u e D a ' t c s ' 

Sample Tjpe -
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Grab 
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• 
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15 

r.' iScai 
'' '. 
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y 

y 

y 
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15 
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y 
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15 
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15 

Periodic Compliance Self-Monitoring Report, Notes: 

Periodic Compliance Reports are to be submitted to the Industrial Source Conirol Division by the 
iSth of the month following the conclusion ofthe reporting period. Sampling, analysis, and 
reporting will follow the schedule above. 

All official sampling shall be taken at the approved sampling location. (See Appendix 2: samplin| 
location map.) 

The permittee shall analyze samples for all listed parameters plus any olher which might be 
expected to be present in significant quantities. 

The permittee shall submit all self-monitoring results to the Industrial Source Control Division as 
part of their monitoring and reporting requirements. 

All monitoring results are to be mailed to: 

Industrial Source Control Division 
Bureau of Environmental Services 
City of Portland 
6543 N. Burlington Ave. 
Portland, OR 97203 
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Periodic Compliance Reports are to be submitted by the 15th of each month following the report 
period for each sampling location. The reports shall consist of: 

a. Statement of compliance/noncompliancc, signed by the officially designated 
contact person (statement is found on bottom ofthe self-monitoring report form). 

b. Sample analysis results recorded on the appropriate self-monitoring report form 
and chain ofeustody for sample collected. 

c. Originals of all laboratory analysis sheets showing who analyzed sample, date and 
time sample was analyzed, analyticai methods used, method detection limit, test 
result, and quality assurance/quality control. 

d. Copies of pH charts (if any) showing violations (if any). 

e. Any other reports that may be required. 

f Calculations of monthly average, if appropriate. 

The permittee should instmct its laboratoiy that, ifthe oil and grease (total) concentration exceeds 
110 mg/L. the laboratory should determine the concentrations ofthe polar and non-polar oil and 
grease fractions. 

The City may reduce or increase the frequency of sampling, based on the analytical results 
submitted. 

As per 40 CFR 403.12(g)(5), if an industrial user subject to the reporting requirements of Schedule B 
monitors any parameter from the official sampling location more frequently than required, using procedures 
specified in Schedule E14(c), the results of their monitoring must be submitted in the required report. 
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Schedule C 
COMPLIANCE SCHEDULE 
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Schedule D 
SPECIAL CONDITIONS 

As per 17.34.040 (c). the Director of Environmental Services may limit the characteristics or 
volume of the ground water discharged to the City .sewer system. 

The lable below lists the benchmark indicators for discharging treated groundwaler to the Cily 
sanitary sewer, hi the event treated groundwater from Tosco-Chevron., contains a parameter with a 
concentration greater than the benchmark, cease discharging and notify the City within 24 hours of 
becoming aware of the analysis results. 

Pollutant 
Cadnnium (total) 
Chromium (total) 

Copper (total) 
Lead (total) 

Mercury (total) 
Nickel (lotal) 
Silver (lotal) 
Zinc (lolal) 

Benzene (total) 
BTEX (total) 

Non-Polar Oil & Grease 

Benchmark Concenlration mg/L 
0.06 
0.34 
0.23 
0.10 

0.0013 
0.25 
0.036 
0.47 
0.05 
0.75 
10.0 

Tlie City may require a repoii detailing the cause of the excursion, the work done to rectify the 
problem, and the results of the re-sampled effluent, before the discharge is allowed to continue. 
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Schedule E 
GENERAL CONDITIONS 

1. Accidental Spill Prevention Plan 

To comply with Section 17.34.090 of the City Code, the permittee shall submit a new or revised 
Accidental Spill Prevention Plan (ASPP) to the Industrial Wastewater Management Section 90 days 
after the effective date of this permit. The plans shall include the following elements. 

a. A description of the hazardous substances handled and their potential points of entry into 
the City sewer system or storm runoff 

b. A description of the measures to be taken to prevent entry at the described points before a 
spill occurs 

c. Measures to be taken to contain a spill if one occurs 

d. A description of employee training in the prevention and control of spills 

c. A posted notice informing employees of the requirement to notify tbe Bureau of 
Environmental Services in case of spills or uncontrolled discharges. 

2. Appeal 

Upon receipt of a final industrial wastewater discharge permit, a permittee may appeal any of its 
terms or conditions to the Code Hearings Officer in accordance with procedures set out at Chapter 
22.10 of the Portland City Code; provided that such an appeal shall include a copy of the permit that 
is the subject of the appeal, shall state the basis for the appeal, and shall be filed with the Code 
Hearings Officer and the Bureau of Environmental Services. 

3. Authorized Discharge 

All discharge and activities authorized herein shall be consistent with the terms and conditions of 
this permit. Chapter 17.34 of the City Code and the Administrative rules. The discharge of any 
pollutant in excess of these limits shall constitute a violation of the terms and conditions of this 
permit. 

4. Bypass or Diversion 

The diversion or bypass (the intentional diversion of wastestreams from any portion of a permittee's 
treatment facility) of any discharge, from facilities used by the permittee, to maintain 

compliance with the terms and conditions of this permit is prohibited except: 

a. When unavoidable to prevent loss of life or severe property damage. 

b. When excessive storm drainage or runoff would damage facilities necessary for compliance 
with the terms and conditions of this permit. 
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4. Bypass or Diversion (continued) 

The permittee shall immediately notify the City in writing of each such diversion or bypass, in 
accordance with the procedure specified in condition No. 23. 

5. Certification 

Legible copies of all applications, reports, and information submitted to the Cily shall be signed and 
certified as follows in accordance with 40 CFR 403.12. 

/ cenijy under penalty oJ lasv that this document and all atlachments svere prepared under my 
direction or supervision in accordance with a system designed to assure t/iat qualified personnel 
properly gather ami evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those, persons directly responsible Jor gathering the 
information, tlie information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 

6. Chemical Storage 

Chemicals shall be stored in a manner that will prevent the entry of these substances into the 
sanitary, combined sewer, or storm sewer .system, or waters of the state. 

7. Continuous Compliance 

Compliance with Schedule E, No. 23 shall not relieve the permittee from responsibility to maintain 
continuous compliance with the conditions of this permit. 

8. Dilution Prohibition 

It is unlawful for a discharger to use dilution as a partial or complete substitute for adequate 
treatment to achieve compliance with the standards and limitations set forth in this permit. The 
Director may impose mass limitations on dischargers who are using dilulion to meet tbe applicable 
pretreatment standards or the requirement set forth in this permit. 

9. Enforcement Provision 

A violation of any conditions, standards or requirements of this permit constitutes a violation of 
Chapter 17.34 of the City Code and any rules promulgated thereunder. Therefore, the City may seek 
any or all ofthe remedies or penalties provided for in Section 17.34.1 lOof the City Code, including 
recovery of costs incurred by the City, in response to the following: 

a. Any violation by the permittee of the provisions in this Industrial Wastewater Discharge 
Permit. 

b. Any violation by the permittee of the provisions of the Cily Code. 
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9. Enforcement Provision (continued) 

c. Any violation by the permittee of an Enforcement Action requirement wilh respect to 
provisions set forth in this Industrial Wastewater Di.scharge Permit and the City Code and 
Administrative Rules, 

'fhe range or severity of enforcement actions taken by the City against the permittee will be 
determined by. but not limited to, the nature, magniiude, duration, and frequency ofthe violation as 
provided by City Code and Administrative Rules. 

10: Extra-Strength Sewer Charge (ESSC) 

Discharges exceeding 300 mg/L for tbe 5-day biochemical oxygen demand (BOD) or 350 mg/L 
total suspended solids (TSS) concentraiions (as defined in Section 17.36.060(1) ofthe City Code) 
shall be subject to the extra-strength sewer charge (ESSC) established in Section 17.36.060(1). 

11. Hazardous Waste Notification 

The industrial user shall notify the Industrial Source Control Division Section, the POTW, the EPA 
Regional Waste Management Division Director, and State hazardous waste authorities in writing of 
any discharge into the POTW of a substance, which, if otherwise disposed of, would be a hazardous 
waste under 40 CFR Part 261. Such notification must include the name of the hazardous waste as 
.set forth in 40 CFR Pan 261, the EPA hazardous waste number, and the type of discharge 
(continuous, batch, or other). If the industrial user discharges more than 100 kilograms of such 
wa.stc pier calendar month to the POTW, the notification shall also contain the following 
information to the extent such information is known and readily available to the industrial user: an 
identification of the hazardous constituents contained in the wastes, an estimation of the mass and 
concentration of such constituents in the wastcstream discharged during that calendar month, and an 
estimation ofthe mass of constituents in the wastcstream expected lo be discharged during the 
following 12 months. 

IZ. Inspection and Entry 

The permittee shall, at all reasonable times, allow authorized representatives ofthe City; 

a. To enter the permittee's premises where an effluenl source or disposal system is located or 
where any records associated with this permit are kept. 

b. To have access to any required records and permission to copy these records. At no time 
can wastewater effluent data be claimed or held as confidential infonnation. 

c. To inspect and evaluate any monitoring equipment or monitoring methods required by this 
permit. 

d. To sample any discharge to the sewer system. 
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13. Liability 

The City of Portland, its officers, agents or employees shall not sustain any liability due to the 
is.suanceof this permit or the construction or maintenance of facilities resulting from this permit. 

14. Monitoring 

a. The permittee shall record the following information: 

* The exact date, time, and place of sampling 

* Name of person who collected the sample(s) 

* Pype of sample(s) collected 

* The dates analyses were performed 

* Who performed the analyses 

* The analytical techniques or methods used 

* The resolts of all required analyses 

* Whether quality assurance and quality control laboratory procedures are followed 

b. Samples and measurements, taken to meet the requirements ofthe above condition, shall 
be representative of the effluent. Grab samples must be collected for pH, cyanide, phenol, 
sulfide, volatile organic compounds and oil and grease monitoring. 

c. All sampling and analytical methods used to meet the monitoring requirements specified in 
this permit shall, unless otherwise approved in writing by the City, conform to the 
Guidelines Establishing Test Procedures for the Analysis of 

Pollutants as specified in 40 CFR, Part 136. Laboratory quality assurance and quality 
control programs should be documented. EPA QA/QC programs should be followed. 

d. The permittee is required to document proper installation, and maintenance of flow 
monitoring and sampling equipment. 

e. If the results of the permittee's wastewater analysis indicate that a noncompliance has 
occurred, the permittee must notify the City's Industrial Source Control Division Section 
within 24 hours of becoming aware of the noncompliance. The permittee must also repeat 
the sampling within 24 hours of the effluenl noncompliance or next process day and submit 
the analysis to the City wilhin 30 days after becoming aware of the noncompliance. 
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14. Monitoring (continued) 

f The permittee shall lake all reasonable steps to minimize or correct any adverse impact to 
ihe POTW or the environment resulting from noncompliance with this permit, including 
such accelerated or additional monitoring as necessary to determine the nature and impact 
ofthe noncomply ing discharge. 

g. If requested, the permittee shall provide or .';plit discharge samples with the Cily of Portland 
Water Pollution Control Laboratory. 

15. Permit Modification 

This permit may be modified wilh 30 days prior written notification, in whole or in part, for causes 
including but not limited to the following: 

a. A change in the City's NPDES permit or any other condition that requires either a 
temporary or permanent elimination of any authorized discharge. 

b. To incorporate new or revised federal, slale, or local pretreatment standards or 
requirements. 

c. Information indicating that the permitted discharge poses a threat to the City's collection 
and treatment system. POTW personnel, or the receiving waters and sludge. 

d. To correct typographical or other errors in the permit. 

e. Any significant change in the volume of a permitted discharge. 

16. Permit Renewal 

This permit is issued to a specific entity and cannot be transferred by the industrial user and must be 
renewed pursuant lo Section I7.34.070of the Code ofthe City of Portland and Permit Applications 
must be received 90 days prior to: 

a. Expiration date of current fiermit. 

b. In the event the permittee plans lo cease operations at the present location, and plans to 
relocate within the City of Portland's jurisdiction and continue the same permitted 
activities. 

c. The permitted industrial process being significantly altered or changed so that pollutants 
not specifically mentioned in the current permit are present in the permittee's discharge. 

17. Permit Suspension or Termination 

a. Violation of any terms or conditions of this permit or any applicable rule, slandard, or order 
of the director of the Bureau of Environmental Services. 
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17. Permit Suspension or Termination (continued) 

b- Obtaining this permit by misrepresentation or failure to fully disclose all relevant facts. 

c. Falsifying self-monitoring re|X)rts. 

d. Tampering with monitoring equipment. 

e. Refusing to allow prompt access to the facility premises and records, 

f Failure to meet effluent limitations. 

g. Failure to pay fines. 

h. Failure to meet compliance schedules. 

18. Plant Closure 

In the event the permittee plans lo cease operations at the present business location, and not to 
relocate within tbe City of Portland's jurisdiction, the permittee shall inform this office, in writing, 
60 days prior to plant closure. 

19. Property Rights or Privileges 

The issuance of this permit does not convey any property rights in either real or personal property, 
or any exclusive privileges; it does not authorize any injury to private property or any invasion of 
personal rights; and it does not authorize any infringements or federal, state, or local laws or 
regulations. 

20. Records Retention 

All records of monitoring activities and results, including all original strip chart recordings for 
continuous monitoring instrumentation (and calibration and maintenance records), shall be retained 
by the permittee for a minimum of three years. This retention period shall be extended during the 
course of any unresolved litigation pertaining to ihe discharge of pollutants by the permittee, or 
whenever il is requested by the Cily, the Approval Authority (DEQ), the Regional Administrator 
(EPA). 

21. Reporting Requirements 

a. Accidental or Slug Loading 

The permittee shall notify the City immediately, either in person or by telephone {Duty 
Officer Pager # 323-3398 and Lead Operator CBWTP # 823-2530), if accidental or slug loading to 
the sanitary sewer occurs. A formal written report, discussing circumstances and ren^edies, shall be 
submitted to the City within 5 days of the occurrence. 
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The permittee shall give notice to the Indu.strial Source Control Division Section 90 days 
before any facilily expansion, production increase, or process modifications that result in 
new or substantially increased discharges or a change in the nature of the discharge. 

c. Change in representative 

If the responsible corporate official changes, notify the City within 10 days, as per 40 CFR 
403.12(0(4). 

22. Severability 

The provisions of this permit are severable, and if any provision of this permit or the application of 
any provision of this permit to any circumstance is held invalid, the application of such provision to 
the other circumstances and the remainder of this permit shall not be affected. 

23. Slug Load Notification 

If the permittee is unable to comply with all the conditions of this penmit due to a breakdown of 
equipment or facilities, an accident caused by human error or negligence, or any other cause such as 
an act of nature, or should any condition cause the release of any slug load, the permittee shall: 

a. Immediately take action to stop, contain, clean up the unauthorized discharges, and correct 
the problem. 

b. Immediately call the Lead operator of the Columbia Boulevard Wastewater Treatment 
Plant (823-2530) so that plant personnel can evaluate the impact of the discharge and take 
corrective action. Notify Industrial Source Control by calling the Duty Officer, pager # 
323-3398. 

c. Within five (5) days submit a detailed written initial report to the City describing the 
breakdown, the actual quantity of resultant waste discharges, the corrective action taken, 
the steps taken to prevent recurtence. and any other pertinent information. 

Samples shall be taken immediately upon discovery of the Slug load. Within 15 days, a 
follow-up report shall be submitted. The report shall contain analysis of samples taken 
during such discharge and samples taken after normal conditions have been restored. The 
samples, at a minimum, shall be analyzed for the parameters required in Schedule B. 
Sampling shall be continued until all parameters are within discharge limits. 
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24. Upset 

a. Definition: 

For Ihe purposes of this section, upset means an exceptional incident in which there is 
unintentional and temporary noncompliance with applicable pretreatment standards, 
because of factors beyond the reasonable control ofthe permiltee. An upset does not 
include noncompliance to the extent caused by operational error, improperly designed 
treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or 
careless or improper operation. 

b. Effect of an Upset: 

An upset will constitute an affirmative defense to an action brought for noncompliance 
with applicable pretreatment standards, ifthe requirements of paragraph c are met. 

c. Conditions Necessary for a Demonstration of an Upset: 

A permiltee who wishes to establish the affirmative defense of an upset shall demonstrate, 
through properly signed, contemporaneous operating logs, or other relevant evidence that: 

(1) An upset occurred and the permittee can identify the specific cause(s) of the upset. 

(2) The facility was, at the time, being operated pmdently, efficiently, and in 
compliance with applicable operation and maintenance procedures. 

(3) The permittee has submitted the following information to the Industrial Source 
Control Division within 24 hours of becoming aware of the upset (if this 
infonnation is provided orally, a written submission must be provided within 5 
days). 

* A description of the indirect discharge and cause of noncompliance 

* The period of noncompliance, including exact dates and times or, if not 
corrected, ihe anticipated duration of noncompliance 

* Steps planned or now being taken to reduce, eliminate, and prevent 
recurrence of the noncomplizince 

d. Burden of Proof 

In any enforcement proceeding, the permittee seeking to establish the occurrence of an 
upset shall have the burden of proof 

e. Permjttee Responsibility in Case of an Upset. 
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24. Upset (continued) 

If reduction, loss, or failure of its treatment facility occurs, the permiltee shall control 
production of all discharges in order to maintain compliance with applicable pretreatment .standards until the 
facility is restored or an altemative method of treaimcnl is provided. This requirement especially applies if 
the primary source ofthe treatment facilily power is reduced, lost, or failed. 
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Appendix 1 
DEFINITIONS 

Abbreviations 

BOD5 Five-day biochemical oxygen demand 
mg/L Milligrams per titer 
k Kilograms 
m /d Cubic meters per day 
ppm Parts per million (assumed equal to milligrams per liter) 
POTW Publicly owned treatment works 
WPCL Water Pollution Control Laboralory 

Averages for BOD, TSS, and chemical parameters are based on arithmetic mean of samples taken. 

Definitions 

Bypass 

The intentional diversion of wa.stestreams from any portion of a permittee's treatment facility.. 

Compatible Pollutant 

Biochemical oxygen demand, suspended solids, pH and fecal coliform bacteria, and additional pollutants 
that the City treatinent works is designed to treat. 

Conventional Pollutants 

Classification of industrial pollutants, which includes BOD (biochemical oxygen demand), suspended 
solids, fecal coliform, pH (acidity/alkalinity), and other pollutants so designated by EPA, as defined by 
Section 304(a)(4) ofthe Clean Water Act. 

Director of Environmental Services 

The Director of Environmenlal Services of the City of Portland, Oregon, or that person's duly authorized 
representative or agent. 

City, or City of Portland 

The municipality of Portland, Oregon, a municipal corporation of the State of Oregon, acting through the 
City Council or any board, committee, body, official, or person to whom the Council shall have lawfully 
delegated the power to act on behalf of the City. Unless a particular board, committee, official, or person is 
specifically designated in these mies and regulations, wherever action by the City is explicitly required or 
implied herein, it shall be understood to mean action by the Director of Environmenlal Services of Portland, 
Oregon, or thai person's duly authorized representative or agent. 
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Effective Date of this Permit 

The dale this permit is signed by the Director of the Bureau of Environmental Services. 

Expiration Date 

From 1 to 5 years beyond the effective date of this permit. 

Hazardous or toxic substances 

Hazardous or toxic substances arc those substances referred to in section 101(14) ofthe Comprehensive 
Environmental Response, Compensation and Liability Act of 1980 (42 U.S. Code 9601 et seq.), section 
502(13) of the Clean Water Act, and any other substances so designated by the Director of Environmental 
Services and contained in rules adopted pursuant to this Chapter. 

bidustrial Waste 

Any liquid, solid, or gaseous substance (or combination thereof) resulting from any process of industry, 
manufacturing, commercial food processing, business, agriculture, trade, or research, including but not 
limited to the development, recovery, or processing of natural resources and leachate from landfills or other 
disposal sites. 

Industrial Wastewater Discharge Permit 

A permit to discharge industrial wastewater into the City sewer system issued under the authority of the Cily 
Code, which prescribes certain discharge requirements and limitation. 

Interference 

Interference means a discharge which, alone or in conjunction with a discharge or discharges from other 
sources, inhibits or disrupts the normal operation of the City sewer system, or which causes a violation of 
any requirement of the POTW's NPDES permit (including an increase in the magniiude or duration of a 
violation) or any increase in the cost of treatment of sewage or in the cost of sewage sludge use or disposal 
in compliance with the following statutory provisions and regulations or permits issued thereunder (or more 
stringent State or local regulations); Section 405 of the Clean Water Act, the Solid Waste Disposal Act 
(including Title U, more commonly referred to as the Resource Conservation and Recovery Act), and 
including State regulations contained in any State sludge management plan prepared pursuant to Subtitle D 
of RCRA, the Clean Air Act, the Toxic Substances Control Act, and the Marine Protection, Research and 
Sanctuaries Act. 

Maximum Daily Discharge Limitation 

The highest allowable daily discharge. 

Nonconvenlional Pollutants 

All pollutants that are not specifically designated as either conventional or toxic. 
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Oil and Grease 

Fats, Oils and Grease. Fats, oils and grea.se are those substances which are measured by USEPA Method 
1664: N-Hexane Exlractable Method (HEM) and Silica Ge! Treated N-Hexane Extractable Material (SGT-
HEM). 

(a) Non-polar fats, oils and grease are that portion of fats, oils and grease which is 
measured as non-polar (from petroleum sources) by USEPA Method 1664. 

(b) Polar fals. oils and grease are that portion of fats, oils and grease which is 
determined to be polar (of animal or vegetable origin) by USEPA Melhod 1664. 

Pass Through 

Pass through means a discharge which exits the POTW into waters of the United Stales in Quantities or 
concentrations which, alone or in conjunction with a discharge or discharges from other sources, is a cause 
of a violation of any requirement of ihe POTW's NPDES permit (including an increase in the magnitude or 
duration of a violation). 

POTW 

POTW means Publicly Owned Treatment Works, which includes any devices and systems, owned by a 
State or municipality, used in the collection, transportation, storage, treatment, recycling and reclamation of 
wastewater. 

Pretreatment 

The reduction of the amount of polluianls, the elimination of pollutants, or the alternation of the nature of 
pollutant properties in wastewater to a non-harmful state, prior to or in lieu of discharge of such pollutants 
into the City sewer system. 

Sampling 

a. The "monthly average" other than pH is the arithmetic mean of samples collected 
curing a calendar month. 

b. The "daily maximum" is defined as the greatest allowable value for any calendar 
day. 

c. A "24-houf composite" sample shall mean a flow-proportioned mixture of not less 
than eight discrete aliquois. Each aliquot shall be a grab sample of not less than 
100 ml and shall be collected and preserved in accordance with 40 CFR part 136 
and amendments. 

d. A "Grab" sample is an individual sample collected in less than 15 minutes, without 
regard for flow or time. 
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e. A "Grab-Composite" is a minimum of four grab samples collected and preserved 
over a 24-hour period and combined to provide a representative sample of effluent 
being discharged. 

Schedule of Compliance 

A schedule of remedial measures, including an enforceable sequence of actions or operations leading to 
compliance with an effluenl limitation or other limitation, prohibition, or standard. 

Severe Property Damage 

Substantial physical damage to the treatment facilities that causes them to become inoperable, or substantial 
and pennanent loss of natural resources that can occur in the absence of a bypass. Severe property damage 
does not mean economic loss caused by delays in production. 

Slugload 

A slugload is any discharge of a non-rouline, episodic nature, including but not limited to an accidental spill 
or a non-cuslomary batch discharge. 

Solid Waste 

Any garbage, refuse, or sludge from a waste treatment plant, water supply treatment plant, or air pollution 
control facility including solid, liquid, semisolid, or contained gaseous material resulting from industrial, 
commercial, mining, and agricultural operations, and from community activities, but does not include solid 
or dissolved material in domestic sewage, or solid or dissolved materials in irrigation return flows or 
industrial discharges dial are poinl sources subject to permits. 

Solid Waste Disposal 

The final placement of refuse that cannot be salvaged or recycled. 

Solvent Management Plan 

A plan that specifies the toxic organic compounds used, the melhod of disposal used (instead of dumping 
into wastestreams), and procedures for ensuring that toxic organics do not spill or leak into wastewater 
discharged to the City sewer system. 

Total Dissolved Solids 

The total dissolved (filterable) solids as determined by use of the method specified in the list of approved 
test procedures. 

Total Organic Active Ingredients 

The sum of all organic active ingredients covered by the organic pesticide chemicals manufacturing 
subcategory, which are manufactured at a facility subject to the effluent guidelines for pesticides chemicals 
manufacturing. 
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Total Solids 

The sum of dissolved and undissolved con.siituents in waler or wastewater, usually expressed as milligrams 
per liler. 

Total Suspended Solids 

Total suspended matter that either floats on the surface or is in suspension in waler or wastewater and that 
are removable by laboralory filtering (as described in Standard Methods for the Examination of Water and 
Wastewaters, current edition) or Guidelines Establishing Tesl Procedures for the analysis of Pollutants, 
contained in 40 CFK 136, as published in the Federal /?^^i5fer.(Bureau of Environmental Services 
Administrative Rules 1[22)) 

Upsel 

"Upset" means an exceptional incident in which ihere is unintentional and temporary noncompliance wilh 
applicable pretreatment standards, because of factors beyond the reasonable control ofthe permittee. An 
upset does not include noncompliance to the extent caused by operational error, improperiy designed 
treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or careless or improper 
operation. 

Waste 

Unwanted materials left over from manufacturing processes, or refuse from places of human or animal 
habitation. 

Wastewater 

Industrial waste, sewage, or any other waste, including that which may be combined with any groundwaler, 
surface water, or stormwater that may be discharged to the city sewer system. 

Water Pollution 

The addition of enough harmful or objectionable material to damage water quality. 
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Appendix 2 
SAMPLING LOCATION MAP 

DIAGRAM OF DISCHARGE POINTS & POINT OF COMPLIANCE 
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RESERVED: ACCIDENTAL SPILL PREVENTION PLAN 

To be prepared by the permittee and approved by the City. The Accidental Spill Prevention Plan must be 
submitted by December 15"*, 2002. 
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Appendix 4 
Individual Organic Compounds - Pollutant Prohibitions 

POLLUTANT PROHIBITIONS 

Voleitiles 

Bromodichioromethane 

Bromoform 

Bromomelhane 

1,1,1,2-Tetrachloroethane 

Chloromethane 

Dibromochloromethane 

Vinyl Chloride 

l\4ETHOD DETECTIOf^ UMIT( inp//.) 

0.010 

0.010 

0.010 

0.010 

0.010 

0.010 

0.050 

Base/Neutral extractables 

1,2-Diphenylhydrazine 

1,3-Dichlorobenzene 

2,6-Dinitrotoluene 

4-Bromopheny!-Phenyl Ether 

Bis (2-Chloroeihoxy)methane 

Bis (2-Chloroisopropyl)ether 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

N-Nitroso-Di-N-Propyiamine 

0.010 

0.010 

0.010 

0.010 

0.010 

0.010 

0.005 

0.005 

0.005 

0.005 

Pesticides 

4,4-DDD (p.p-TDE) 

4,4-DDE (p,p-DEX) 

4,4-DDT 

a-BHC (alpha) 

b-BHC (beta) 

d-BHC (delta) 

Dieldrin 

Endosulfan H (beta) 

Endosulfan Sulfate 

Endosulfan-I (alpha) 

Endrin 

Endrin Aldehyde 

g-BHC (gamma) (Lindane) 

Heptachlor 
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Heptachlor Epoxide 

Toxaphene 

0.001 

O.fWI 

Polychlorinated biphenyls (PCBs) 

PCB 1016 

PCB 1221 

PCB 1232 

PCB 1242 

PCB 1248 

PCB 1254 

PCB 1260 

0.001 

0.001 

O.OOI 

O.OOI 

0.001 

0.001 

0.001 
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Permit Amendments 

Reserved 
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CfTY OF PORTLAND, OREGON - BUREAU OF DEVELOPMENT SERVICES 

1900 SW Fourth Avenue, Suite 5000 • Portland, Oregon 97201 • wwnv.bds.ci.portland.or.us 

Landscape Certification ?7^ " * ? T 
Site Information 
D te .PermitNumber 6 ^ - (JS^yCpS j 6 ^ -C59-'7~>/ <rci 

Srie Location/Street Address, 

City .State_ . Zip Code 

Landscape Certifier Information - Check one 
Self Certification 

Q Self Certification 

Third Parly Certification 

Q Landscape Architect • Landscape Contractor Q Arborist • Other 

Name 

Registration or License Type and Number 

Street Address 

pity State 

_exp Date 

, Zip Code 

Day Phone_ FAX email 

Nun>ber o f requ i red t rees p lanted 

Number o f requi red shrubs p lanted 

i r r iga t ion . d Temporary LJ Permanent Q None 

Landscaping ins ta l led accord ing t o approved plans? Q Yes Q No 

If no, you mus t a t tach approved plans show ing a l l subs t i tu t i ons made. A l l subs t i tu t ions must be 
w i t h i n t he l im i ts a l l owed by C i t y code. 

The property owner is responsible for ensuring that the required landscaping is installed correctly. 

If the landscaping installation is falsely certified, it does not relieve the property owner of the responsibility for providing the 
required landscaping. The City of Portland does not in any way guarantee the perfomiance of Landscape Certifiers. 

If a false or incorrect Certification is submitted, BDS will take one or more of the following steps to seek correction 
of the situation: 

• BDS will wori^ with the Certifier to ensure that the required landscaping is installed in accordance with the 
approved plans. 

• The Site Development Section may withhold final approval cf the site work until the landscaping has been 
installed correctly and verified. 

• Where applicable, the issuance of the Certificate of Occupancy may be delayed. 

• If necessary, the case may be referred to the Compliance Services Section of BDS to carry out code enforcement 
activities, which may result in fines being assessed. 

By signing this form, I certify that the landscaping at this site was installed in accordance with the approved plans. 

Self or Third Party Landscape Certifier's Signature Date 

Submit this completed form to BDS Site Development, attn: Donna Ault, 1900 SW Fourth Avenue, Suite 5000, 
Portland OR, 97201. Third Party Certification must include a copy of the plan showing the approved plantings. 

more Information on back i 

scljandscp_cert 03/15/04 City of Portland Oregon - Bureau of Developinent S«n««s 
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October 5,2004 
Project 06-6102-00-3980-285 
DCN: C03-SAI-1001868-01-06012 

AnEmpkiyse-OvinedQmpaiy 

City of Portland, Oregon 
Bureau of Development Services 
1900 S.W. Fourth Street 
Portland, Oregon 97201 

RE: Urban Forestry (Street Tree) Review Checklist 

Conoco Phillips Termina] 
5528 NW Doane Avenue 
Portland, Oregon 

Chevron Willbridge Distribution Center and 
5331 NW Doane Avenue 
Portland, Oregon 

DEQ WMCSR-NWR-94-06 

To Whom It May Concem: 

Attached is the completed Urban Forestry (Street Tree) Review Checklist to obtain a Site 
Development Permit for the installation of a sheet pile wall as a source control measure at the 
Chevron Willbridge Distribution Center (Chevron) and Conoco Phillips Terminal in Portland, 
Oregon. Chevron and Conoco Pliillips are requesting are requesting permit approval to install the 
proposed source contro! measure under Oregon Department of Environmental Quality Consent 

T)faer WMCSR-NWR-94-06. 

ITiis package includes a narrative summary and a signed Urban Forestry (Street Tree) Review 
Checklist. 

If you have any questions or need additional information, please contact Gerard Koschal at (503) 
554-8852 or Kevin Schleh (503) 243-2070. 

Sincerely, 

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION 

Kevin Schleh, R.G. 
Senior Project Manager 

Scisncs Applications International Corporation 
1220 SW tvlorrison Avenue, Suite 500 I PorUand. Oregon 97205 I te l : 6(73.243.6175 I fate 503.243.1863 t i v w i v . s a t c . c o m 
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Narrative Summary 
Urban Forestry (Street Tree) Review Checklist 
Chevron Willbridge Distribution Center and Conoco Phillips Terminal 
October 5,2004 

APPLICANTS: 

Gerald Henderson 
Chevron Products Company 
5924 NW Front Avenue 
Portland, OR 97210 
(503)221-7714 

Martin A. Cramer 
Conoco Pliillips 
5528 NW Doane Avenue 
Portland,'OR 97210 
(503)248-1517 

CONSULTANTS: 

Environmental Consultants: 
Gerald KoschaL R-G., Senior Geologist 
SAIC 
1220 SW Morrison St., Ste. 500 
Portland, OR 97205 
(503) 554-8852 

Kevin Schleh, R.G., Senior Project Manager 
SAIC 
1220 SW Morrison St., Ste. 500 
PorUand, OR 97205 
(503)243-6421 

Engineering Consultant: 
Brad Berggren, P.E., R.G. 
RSV Engineering, Inc. 
31960 SW Charbonneau Dr., Ste. 101 
Wilsonville OR 97070 
(503) 694-6960 

Property Information: 

5531 NW Doane Avenue (Tax Lot # INlEl 8C 800) 
Owner: Port of Portland 
Lessee: ChevronTexaco 

5528 NW Doane Avenue (Tax Lot # 1N1E18C 900) 
Owner: Port of Portland 
Lessee; Conoco Phillips 

Owner: Port of Portland 
Zone: IH (Heavy Industrial); Overlay: i (River Industrial) 
Comprehensive Plan Designation: IS (Industrial Sanctuary) 
Plan District: GS (Guild's Lake Industrial Sanctuary Plan District) 
Zone Map: 2423 

Page 2 of3 
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Narrative Summary 
Urban Forestry (Street Tree) Review Checklist 
Chevron Willbridge Distribution Center and Conoco Phillips Terminal 
October 5,2004 

Introduction: 

Chevron and Conoco Phillips are proposing to install a sheet pile waU as a source control measure 
under State of Oregon Department of Environmental Quality (DEQ) Consent Order WMCSR-
NWR-94-06. The installation of this v/all will replace the existing Holbrook Trench recover)' 
system and eliminate seepage of separate phase hydrocarbon (SPH) jfrom the area of the 27-inch 
sewer outfall and the Holbrook Slough into the Willamette River, enhance recovery of SPH, and 
control the flow of dissolved-phase petroleum hydrocarbons in groimdwater to the river. During 
high river flow events, SPH and dissolved phase petroleum hydrocarbons could migrate into the 
Willamette River. The proposed sheet pile wall will meet the DEQ requirements for upland source 
control of contaminants to the Willamette River. In addition, the mitigation ofthe SPH seeps will 
help protect, conserve, enhance, and maintain the natural, scenic, historical, econoniic, and 
recreational qualities of lands along Portland's rivers and it provides for a more aesthetically 
pleasing environment along the Willamette River. 

Proposed Project: 

Similar projects have been completed in tlie area ofthe Site, with the most recent hasing been 
completed in 2001 at a 60 inch sewer outfall. The City of Portland Land Use Review Case Numher 
for this project is LUR 01-00517 GW. During these projects, trees have been planted in aU 
available locations along the frontage roads. Currently, an application for Greenway Re\iew has 
been submitted to the City of Portland Bureau of Development Services (Case Number LU 04-
045492 GW). Mr. Mark Walhood has been the primary contact for the Greenway Review. Ms. 
Rondi Felton ofthe City of Portland Biffeau of Environmental Services Industrial Soxircc Control 
Di\nsion has been contacted legariiing the proposed work near the abandoned 27 inch sewer 
pipeline. 

The purpose of the project is to mitigate potential migration pathways for groundwater seeps to the 
Willamette River by constructing a barrier wall and installing an extraction system on the landward 
side ofthe wall to remove SPH. The potential migration pathways include the alignment of an 
abandoned sewer and the former Holbrook Slough. The sheet pile wall has been proposed as a 
remedial measure to eliminate seepage of SPH from the area ofthe 27-inch sewer outfall and the 
Holbrook Slough into the Willamette River, enhance recovery of SPH, and to control the flow of 
dissolved-phase petroleum hydrocarbons in groundwater to fhe river. Chevron and Conoco Phillips 
propose to replace the existing recovery system with a new sheet pile wall and SPH recovery 
system that has been designed to encompass the mouth of flie historic Holbrook Slough and for 
continuous operation that will not be affected by river flow stages. The sheet pile cutoff wall is nrtlo 
necessary because multiple seeps have been observed in this area, and it is not effective to attempt 
to identify the source of individual seeps. Accordingly, the most effective solution to the problems 
at this site is to install the wall to cutoff migration pathways and to coUect any SPH or dissolved 
phase petroleum hydrocarbons in a trench recovery system. Please see the attached "Proposed 
Source Control Measure" for a detailed description ofthe proposed project. 
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WRSV 
ENGINEERING, INC. 

Engineers • Land Surveyors • Environmental Scientists 

October 4,2004 

Mr. Gerald O'Regan 
ChevronTexaco 
P.O. Box 6001, Building K, Room 2216 
San Ramon, California 94583-2324 

City of Portland 

DEC 2 8 2004 

t^rptt Number 

Re: PROPOSED CUTOFF WALL 
Chevron/ConocoPhillips - Willbridge Former 27-Inch Storm Sewer Area 
NW Front & NW Doane Avenue 
Portland, Oregon 

Dear Mr. O'Regan; 

The purpose of this letter is to present a summary ofthe slope stability evaluation 
for the Proposed Cutoff Wall at the Willbridge Former 27-Inch Storm Sewer Area. 
Design elements ofthe proposed cutoff wall are shown on drawings prepared by RSV 

-Engtneeringj4ne-(August 2004), WaIlT?ressiireioads applicable tuthe~exposed wall face 
portion ofthe wall retaining proposed fill and resistance pressures (active earth pressure 
loading and passive earth pressure resistance) are also estimated. 

Slope Stability Evaluation 

An evaluation was made ofthe slope m the project area adjacent to the Willamette 
River, with the addition ofthe proposed wall and retained fill. Temporary construction 
loads were included in a stability analysis as part ofthe evaluation. 

The existing slope has a bench approximately 14 feet in width at approxunate 
elevation 14 feet. The existing slope above the bench is approximately 20 feet in height 
with a slope of approximately 1.5(H): l.O(V) and with a slope of approximately 1.2:1.0 
below the bench downward to river level. It is my understanding that the existing slope 
has stood for over 30 years and at this time shows no obvious visible signs of instability. 

Three soil borings were conducted in March 2004 from the top ofthe slope, by 
RSV Engineering, Inc., to explore subsurface conditions ofthe slope. Logs for these ' 
three soil borings are attached (Attachment A). Soil laboratory tests were conducted on 
selected soil samples recovered during drilling and sampling ofthe soil borings in order 
to obtain properties of in-situ soils in the slope. In general, borings indicated granular 
soils overlying intermediate silts, the top of which are just below the bench. Earlier this 
year, a water level was recorded just above the top ofthe intennediate silt zone. 

31960 S.W. Charbonneau Dr., Suite 101 - Wilsonville, OR 97070 
phone; 503.694.6960 • fax: 503.694.6962 
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Proposed Cutoff Wall Pagg 2 
10/4/2004 

A stability analysis was performed on a critical cross-section through the area of 
the proposed wall. The section was taken approximately perpendicular to the Willamette 
River looking in the upstream direction. The groimd surface was taken from a partial 
topography survey at the Willbridge Terminal, dated March 26, 2004, by Chase, Jones & 
Associates, Inc., registered professional land siirveyors. Subsurface conditions were 
estimated based upon the borings mentioned above. A slope stability analysis ofthe 
section was conducted with XSTABL® Version 5 with circular surface search and 
Simplified Bishop Method features. Three cases analyzed were: construction loading at 
the top of slope, existing conditions, and proposed permanent conditions. It was found 
that the factors of safety against a slope shear failure for these three cases were within 
approximately one percent. 

Based upon fhe results ofthe soil borings, soil laboratory testing, and stability 
analysis, it was concluded that between construction conditions, existmg conditions, and 
conditions proposed for pennanent improvement i.e. with the addition ofthe wall and 
retained fiU, there was not a substantial change in the stability ofthe existing slope. 

Wall Pressures 

With respect to wall pressures, an active earth pressure loading of 33 psf/ft of 
depth was estimated based upon ij) = 36°, an active earth pressure coefficient (ka) of 0.26, 
and a moist unit weight (ym) of 125 pcf, for Sand Fill. Similarly, active earth pressures of 
38 and 13 ps£''ft and passive earth pressures of 390 and 114 psfi'ft were estimated for in-
situ sand and silt, respectively, with a water level approximately at the top of silt. A 
pressure distribution diagram for the proposed wall is attached (Attachment B), as well as 
an evaluation ofthe wall's embedment length. 

Please do not hesitate to let me know if additional information is required or if 
there are any questions on the analyses and evaluations performed. 

Sincerely, 
RSV ENGIPflEERING, INC. 

-̂ ^yS^Ly yy ff̂ -̂ yr 
Brad J. Berggren, PE., R.G ^ ^ ^ '^^ ^^-
Principal Engineer/Vice President 

ENCINBEBINC.INC. 

V ̂  
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FRSV 
ENGINEERING, INC. 

31960 SW Charbonneau Drive, 
Wilsonville, Oregon 97070 
TEL (503) 694-6960 
FAX (503) 694-6962 

SAMPLE IMPORMATION 

#101 

1.0CATKINMAP 
X *. fr-

WELUBORING NUMBER RSV-B-1 
P>S*la«2 

PROJECT NAME: 27-Inch Pipeline Cut-off WaU 

PROJECT NUMBER: 02-158 

LOCATION: ChevrorVTexaco Willbrldoo Terminal 
LOGGED BY: Dan Becraft 
REVIEWED BY: Brad Bcrsorcn 

DATE: 3/3-1/04-4/tA>4 

DESCRIPTION 
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1 
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1 
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3 
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5 
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with 6.5* IO augan. 
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Sand (SP). arey. l)n»VTi«diurn grained, kms*. wM. 

SlMlbirTube «nom 2V • I S 

Silt (ML), greenish grey, colt, wsL 

@30*: bnpMn 

BOREHOLE^VELL 
CONSTRUCTION DETAIL 

WEU. ID TAG: 1.67967 

WELL START CARD NO.: 164581 

RIM aEVATION: 
tl^SING ELEVATION: 
DATUM: 

TIME DATE DTW 
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'gRSV 
ENGINEERING, INC. 

31960 SW Charbonneau Drive, #101 
Wilsonville, Oregon 97070 
TEL (503) 694-6960 
FAX (503) 694-6962 

SAMPLE INFORMATION 

SAMPU B U S * 
COUNTS 

~-T r 
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6 
6 
4 
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S 
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1 
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2 
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S, iPUNG METHOD: SpBt Spoon 
DRILUNG START TIME: 9:00 
DRILLffJG END TIME:13:00 

ML 

WELL/BORING NUMBER RSV-B^1 
r i telaf} 

PROJECTNAME: 27-Inch PipeHne Cut-off WeU 
PROJECT NUMBER: 02-158 
LOCATION: Chwnjn/T»)«» W»b>Mge Termkul 
LOGGED BY; D«n BvanXl 
REVIEWED BY; Brad Beraoren 
DATE: 3/31/D4-4/1 «M 
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AsAtKwe 
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As Above 

BOREHOLE/WELL 
CONSTRUCTION DETAIL 

M l 40 PVC 
as lMxi i 

WEaiDTAG:L67967 
WELL START CARD NO.: 
RIM ELEVATION: 
CASING El£VATK>N; 
DATUM; 

164381 
TIME DATE DTW 5 
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WESY 
vfC. / 

N 
ENGINEERING, INC 

31960 SW Charitjonneau Drive, #101 
Wilsonville, Oregon 97070 
TEL (503) 694-6960 
FAX (503) 694-6962 

SAMPLE INFORMATION 
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^ 
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ENGINEERING, INC. 

31960 SW Charbonneau Drive, #101 
[ Wilsonvilte, Oregon 97070 

TEL (503) 694-6960 
FAX (503) 694-6962 

LOCATION MAP 
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S> 
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WEa iDTAG: 
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TIME DATE OTW 
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gRSV 
ENGINEERING, INC. 

31960 SWChartJonneaj Drive, #101 
WIfsonvjIte, Oregon 97070 
TEL (503) 694-6960 
FAX (503) 694-6962 
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WELL/BORING NUMBER RSV-B-3 

PROJECTNAME: 27-Inch Pipeline Cut-offWaB 
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COPPOR00006469 



gRSV 
ENGINEERING, INC. 

31960 SW Charbonneau Drive, #1 
Wilsonville, Oregon 97070 
TEL (503) 694-6960 
FAX (503) 694-6962 
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ATTACHMENT B 
PRESSURE DISTRIBUTION DIAGRAM 
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September 22,2004 
Project 06-6102-00-3980-285 
DCNNo.: CO3-SAI-1001868-01-05933 

/m BTiptoyBB-Ownael Company 

I 
Mr. Mark Walhood 
City of Portland, Bureau of Development Services 
Land Use Review 
1900 SW 4* Avenue, Suite 4500 
Portland, Oregon 97201 

RE: Landscape Plan for the Proposed Source Control Measure 

Chevron Willbridge Distribntioii Center 
5331 NW Doane Avenue 
Portland, Oregon 
and 
Conoco Phillips Terminal 
5528 NW Doane Avenue 
Portland, Oregon 
DEQ WMCSR-NWR-94-06 

Dear Mr. Walhood: 

In accordance with your September 15, 2004 letter regarding Land Use Review (LU-045492 GW), 
—S.ciengc..AppIicatioD tntematioDaLCoiyQration (SAlCaLlmsjKp.aBaLthe_attachedXandsoape Plan As 

stated in your letter, one tree was selected for every 20 feet of river frontage, and one shrub was selected 
for every 2 feet of river frontage. Because the entire area is covered with a flexible pavement, no 
groundcover will be required. 

Requirements set forth by the US Coast Guard dictate that trees may not be planted near security fences. 
Based on this requirement, trees and shrubs will be planted in a clustered area along the upland portion of 
the source control wall on the ConocoPhillips portion of the project area. The approximate location and 
species of tree or shrub is identified on the attached Landscape Plan. As specified in the City of 
Portland's Tree and Landscaping Manual, tree size will be a minimum of 2 inches and shrubs will be a 
minimum of 2 gallons. Irrigation will be completed by hand methods until the plants are established. 

If you have any questions or need additional information, please contact Kevin Schleh (503) 243-2070. 

Sincerely, 

SCIENCE APPLICATIONS INTERNAT10^AL CORPORATION 

^ 

^ 

Kevui Schleh, R.G. • 
Senior Project Manager.. 

Science Applications International C cnyuialiai 
?20 SWl\Aorrison Avenue, Suite SOO I Poriland, Oregon 97205 I tel: 503^4O.C^7& I ' ^Sia3" i^ j ;WtU")"WWIv.sa>c .co /n 

City of Portland 

DEC 2 8 2004 
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PROPOSAL FOR SOURCE CONTROL MEASURE 

Chevron Willbridge Distribution Center 
5531 NW Doane Avenue 

Portland, Oregon 
And 

Conoco Phillips Tenninal 
5528 NW Doane Avenue 

Portland, Oregon 

DEQ WMCSR-lsrWR-94-06 

A u g u s t 1 3 , 2 0 0 4 

Prepared for 

6001 Bollinger Canyon Road K2240 
San Ramon, CA 94583 

Prepared by: 

l\/i Emp/oyee-Ownsd tympany 
Science Applications International Corporation 

1220 SW Monison Avenue, Suite 500 ^ 
Portland, Oregoo 97205 City of Portland 

Contract No. 99014508 
SAIC Project 06-6102-00-3980-285 
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PROPOSAL FOR SOURCE CONTROL MEASURE 

Chevron Willbridge Distribution Center 
5531 NW Doane Avenue 

Portland, Oregon 
And 

Conoco Phillips Terminal 
5528 N W Doane Avenue 

Portland, Oregon 

D E Q WMCSR-NWR-94-06 

A u g u s t 1 3 , 2 0 0 4 

Prepared by: 

An Employse-Owned Company 
Sdence Applications Intematioaal Corporation 

1220 SW Morrison Avenue, Smte 500 
Pordand, Oregon 97205 

Kevin Schleh, R.G. 
Senior Project Manager 

Gerard Koschal, R.G. 
Senior Geologist 

SAIC Project 06-6102-00-3980-285 
DCN: C03-SAI-1001868-01-05715 

a 

\ . -
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1.0 INTRODUCTION 

Science Applications Intemationa! Corporation (SAIC) is submitting this proposal to the Oregon 
Department of Environmental Quality (DEQ) for the installation of a sheet pile wall as a source 
control measure at the Chevron (Chevron) Willbridge Distribution Center and the Conoco Phillips 
Terminal in Portland, Oregon (Figure 1). Clievron and Conoco Phillips are requesting DEQ 
approval to install the wall as a source control measwe under DEQ Consent Order WMCSR-NWR-
94-06. 

The purpose of the wall is to mitigate potential migration pathways for groundwater seeps to the 
Willamette River. The potential migration pathways include the alignment of an abandoned sewer 
and the former Holbrook Slough, The location ofthe proposed wall is at river mile 7.8 along the 
west bank ofthe Willamette River between the Chevron and Conoco Phillips docks. The property 
is ovwied by the Port of Portland and the Oregon Division of State Lands, and is leased to Chevron 
and Conoco Phillips. 

1.1 Background 

Portions of the Chevron and Conoco Phillips tenninals overlie the historic Holbrook Slough and 
Kittridge Lake. A silt ridge (natural levee) separated Kittridge Lake from the Willamette River. 
As the Holbrook Slough formed, it cut through the silt ridge, connecting Kittridge Lake to the 
Willamette River. With development of the tenninals, the Holbrook Slough and Kittridge Lake 
were filled with dredge sand. During this period of development, a sewer pipe was constructed 
parallel to NW Doane Avenue with an outfall at the mouth of the Holbrook Slough. In 1927, the 
sewer was replaced with a 27-inch diameter wood stave sewer (27-inch sewer). 

Separate phase hydrocarbons (SPH) have been observed being conveyed through the 27-inch 
sewer, and seeping from die area around the outfalL In an effort to mitigate diese migration 
pathways, a weir was constructed at the outfall to collect SPH being conveyed through the 27-inch 
sewer, and absorbent booms were placed in the Willamette River around the area where SPH was 
observed to be seeping. In 1982, the City of Portland Bureau of Environmental Services (BES) 
replaced the 27-inch sewer with a 60-inch diameter concrete storm water pipeline located soutb of 
the Conoco Phillips dock (Figure 2). The BES reportedly abandoned the 27-inch sewer and outfall 
by filling them with concrete. After the 27-inch sewer and outfall had been abandoned, SPH was 
periodically observed seeping from the area around the outfall. 

In 1988, at the direction of DEQ, the Holbrook Trench recovery system was installed to intercept 
and prevent seepage of SPH into the Willamette River (Figure 3). The Holbrook Trench recovery 
system is comprised of a barrier wall with a synthetic liner, two frcnches, and a recovery sump. At 
installation, the system recovered SPH and effectively minimized seepage into the river. The 
system was operated continuously until 1992, and i.ntemiittently until 1997. By 1997, SPH seepage 
was only observed during periodic events that occurred with specific flow conditions in the 
Willamette River. The system was not operated between 1997 and 2001. Since 2001, the system 
has been used during periods of low river flow. 

Based on the results of prior site investigations and remedial efforts, SPH appears to be migrating 
through the dredge sand fill in the historic channel of the Holbrook Slough, periodically seeping 
into the Willamette River from the area ofthe 27-inch sewer outfall. 
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2.0 INTERIM INVESTIGATION AND REMEDIAL MEASURES 

Since 1997, SPH has been observed to seep from the area around the 27-inch sewer outfall during 
stages of low river flow, and when the river flow decreases from high stages at an approximate 
elevation of 16 feet to an approximate elevation of 11 feet. Globules of SPH are observed in the 
river beyond the existing french system during low flow stages. Wlien the river flow decreases 
from high to low flow conditions, SPH is observed seeping from the toe of flie Cbevron rip rap 
slope. Based on these observations, the SPH migration appears to be affected with specific 
changes in river flow levels. 

2001 

In die summer of 2001, the Holbrook Trench recovery system was re-started to conduct a 
grotmdwater pumping test. The recovery sump was operated at a pump removal rate of three 
gallons per minute to assess grotmdwater drawdown ia and around the Holbrook Trench recovery 
system. As the river stages increased during the winter months, the river flow rose over the top of 
the barrier wall of the Holbrook Trench recovery system at an elevation of approximately 11 feet. 
At tlii.s point, the recovery system was inimdated with river water and the system was shut down. 
Based on observations from operating the recovery system and the river flow conditions exhibiting 
SPH seepage, a new barrier wall and recovery system were proposed to replace the Holbrook 
Trench recovery system to eliminate SPH seepage and improve the future remedial efforts. 

2002 

The Holbrook Trench recovery system was operated in the summer of 2002 after river levels fell 
below an elevation of 11 feet. Several phases of sub-surface exploration were completed to assess 
the feasibihty of the proposed wall system, and to begin the design process. Delta Consultants 
provided the environmental services during this time period. A sumtnary of exploratory boring and 
test pit logs are provided in Appendix A. 

On May 8, 2002, 19 exploratory geoprobe borings were drilled in an effort to define the contact of 
the dredge sand fill material and native silt in the Holbrook Slough, and to identify the alignment of 
the abandoned 27-inch sewer pipeline (Figure 4). The results of this exploration provided a 
baseline delineation ofthe fill material widiin the slough, including mapping a depression in the silt 
ridge south of the inferred location of the 27-inch sew^cr outfall. The location of the 27-inch sewer 
pipeline was not identified during this phase of exploration. Due to Umiting factors associated with 
geoprobe sampling methodology, sample recovery was observed to be poor and the exact elevation 
of the dredge sand/silt contact was not determined. 

On June 24, 2002, 13 exploratory test pits were excavated parallel to the river between an elevation 
of 18 and 22 f<;et, and near the inferred confluence of the 27-inch sewer outfaU and Holbrook 
Slough, to supplement the findings of the geoprobe exploration and to continue efforts to identify 
the alignment ofthe 27-inch sewer (Figure 5). The test pits allowed for better observations of sub
surface conditions for the identification of the contact of the dredge sand and silt, and 
characterization of petroleum hydrocarbon impacts in the area of the former Holbrook Slough at 
the boundary between the Chevron and Conoco Phillips properties. Groundwater was observed to 
seep from the dredge sand fill in the test pits at a slow rate (less than 1 gallon per minute), with an 
increase in flow to moderate rates (1 to 3 gallons per minute) at lower elevations where it is 
influenced by the river. SPH was only encountered in the dredge sand fill extending from the base 
of the rip rap slope, and measurable thicknesses of SPH were only encountered in test pits 
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completed at the base of the slope. The native silt was not observed to be in^acted by pefroleum 
hydrocarbons and was observed to be moist. These observations indicated that groimdwater 
encountered in the dredge sand fill is perched above the native silt, and that SPH is confined to the 
channel ofthe historic Holbrook Slough. The aHgnment ofthe abandoned 27-inch sewer pipeline 
was not identified during this phase of exploration; however, pieces of vifreous clay pipe were 
encountered and were suspected to be remnants ofthe sewer line replaced by the 27-inch sewer. 

Six soil samples were collected from the dredge sand at the contact with the native silt for 
laboratory analyses of gasoline range peti-oleum hydrocarbons by Nortii West Method NWTPH-
Gx, and diesel range pefroleum hydrocarbons by North West Method NWTPH-Dx, and volatile 
organic compounds (VOCs) by Envfronmental Protection Agency (EPA) Method 8260B. The 
analytical results are summarized in Tables I through 5. The analytical results showed detection 
diesel range pefroleum hydrocarbons and V O C s in soil samples T-1, T-6, T-7 and T-8- Based on 
the results for soil samples T-1 and T-8, follow-up analyses were perfonned for polynuciear 
aromatic hydrocarbons (PAH's) by EPA Method 8270C SIM, heavy metals by EPA 6000/7000 
series Methods, and polychlorinated biphenyls (PCB's) by EPA Method 8082. 

The results of laboratory analysis showed the presence of diesel range pefroleum hydrocarbons and 
associated fractions of VOCs and PAH's in T-1, T-6, T-7 and T-8. Low concentrations of 
gasoline range petroleum hydrocarbons were detected in T-6 and T-7, however, based on the 
setting where the impacts are present, these detections may be anomalous as a resuh of 
fractionation OT degradation of the diesel range petroleum hydrocarbons. The follow-up analyses 
for heavy metals and PCBs showed no detection at or above the respective method detection limits. 
The analytical results for T-8 showed a detection of diesel range petroleum hydrocarbons at 20,600 
milligrams per kilogram (mg/kg). It was later observed that test pit 8 (where T-8 was collected) 
was excavated in the backfill of the Holbrook Trench recovery system. Because T-8 was collected 
from a trench backfill designed to intercept and impoimd SPH along an extended area, the 
analytical results probably do not accurately represent subsurface conditions and should not be 
utilized to assess SPH migration. The analytical results suggest that SPH is migrating through the 
dredge sand fill along die inferred alignment ofthe 27-inch sewer. 

In June 2002, 3 monitoring wells were installed in the beach area of the Conoco Phillips property 
(Figure 6). Well U-10 (4-inch diameter, 25 foot depth) was installed as a pump test well to 
determine potential infiltration for a recovery system, and wells U-11 and U-12 were installed to 
determine vertical groundwater flow. No SPH was observed in these wells. A pump test was 
initiated in U-10; however, afler a short period the well was pumped dry. 

In August 2002, 5 additional exploratory test pits were excavated parallel to the river at an 
approximate surface elevation of 15 feet to assess subsurface conditions along the alignment ofthe 
proposed wall at the base of the rip rap slope (Figure 5). Petroleum hydrocarbon affiscted soil and 
perched groundwater were observed in the dredge sand fill material of the Holbrook Slough along 
the contact with the native silt, near the base of the Chevron rip rap slope on Conoco Phillips 
property. To test the feasibihty of using a pneumatic belt skimmer to remove SPH, approximately 
47 tons of impacted soil was excavated from the area of the former 27-inch sewer outfall (Figure 
6). The excavation was backfilled v/ith washed, 1- to 2-inch diameter, rounded drain rock to form 
a sump. Two temporary I2-iiich diameter recovery sumps were installed in the drain rock to 
intercept SPH infilfration. SPH did not accumulate in the sumps, and the use of renwval actions 
with a belt skimmer were considered unfeasible. Based on these investigations, a sheet pile wall 
with a top elevation of 16 feet was selected as the remedial option. 
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2003 to Present 

In February 2003, Chevron assigned this project to SAIC. During the spring nmoff in April 2003, 
the river flow stages rose above the top of the Holbrook Trench recovery system. A sheen was 
observed contained in the boom area in the Willamette River. Stain on the rip rap slope indicated 
that SPH was seeping at a higher elevation than the top elevation of the proposed sheet pile wall. 
The proposed design was re-evaluated, and the top elevation ofthe wall was modified to 20 feet. 

The Holbrook Trench recovery system re-started in the summer of 2003 and was operated imtil 
December 2003 as a continued effort to mitigate SPH seepage. Since December 2003, SAIC has 
been performing weekly groundwater monitoring, maintenance of the passive recovery system, and 
maintaining the absorbent booms in the Willamette River. In February 2004, SAIC installed 
absorbent socks in the recoveiy sumps to remove SPH, and has been monitoring this system during 
the weekly site visits. During these site visits, the absorbent socks are removed from the sumps 
and are wringed out to recover any SPH that may have accumulated. Typically, about one gallon 
of SPH and water is recovered from the socks, which is subsequently fransferred into a freatment 
system at the Che\Ton facility. 

Groundwater san:qjles have been collected from select monitoring wells for analysis of benzene, 
toluene, ethyl-benzene and total xylene (BTEX) by EPA Method 8021, PAH's by EPA Method 
8270C SIM and total metals by EPA 6000/7000 Series Methods. A summary of the analytical 
results are presented in tables 6 through 9. A review of the analytical data and well measurements 
show that small amoimts of SPH have been measiired in B-7, and low concenfrations of BTEX and 
PAH's have been detected in B-7, P-2, U-10, U-11 and U-12. Total metals have been detected in 
all of the wells in the monitoring network, and appear to be at concentrations with normal 
background levels. 

In July 2004, the Holbrook Trench recovery system was re-started, and is operating at an 
approximate removal rate of 4 gallons per minute. 

3.0 PROPOSED PROJECT 

The sheet pile wall has been proposed as a remedial measure to eliminate seepage of SPH from the 
area of the 27-inch sewer outfall and the Holbrook Slough into the Willamette River, enhance 
recovery of SPH, and to confrol the flow of dissolved-phase pefroleum hydrocarbons in 
groundwater to the river. Chevron and Conoco Phillips propose to replace the existing recovery 
system with a new sheet pile wall and SPH recovery system that has been designed to encompass 
the mouth of the historic Holbrook Slough and for continuous operation that will not be affected by 
river flow stages. 

3.1 New Wall Design 

The sheet pile wall was engineered and designed by RSV Engineering Incorporated. The concept 
of this design is to eliminate SPH migration through the dredge sand fill in the Holbrook Slough by 
driving the steel sheet piles through the fill and embedding the bottom into the underlying silt 
ridge. A copy of the design plans are provided in Attachment A, and fhe design details arc 
discussed below. 

The design of the proposed sheet pile wall is presented on 10 sheets in the attached plan set. Sheets 
1 and 2 contain general information about the project location and construction details. Additional 
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Project Notes on Sheet 2 specify acceptable construction materials that may be used, including 
sheet pile make and model, use of watertight seals, and the gradation of sand backfill in the 
collection trenches. Sheet 3 illusfratcs the area of the project Site, showing the location of file 
Willamette River, sim^ounding terminals and docks, 60-inch storm sewer, and the approximate 
location of the 27-inch sewer. Sheet 4 shows the existing site features including tlie property 
boundaries, die ordinary high water mark at an elevation of 16 feet, the chevron rip rap slope, and 
the location of the existing Holbrook Trench recovery system. 

Sheets 5 and 6 show the alignment and cross section of the proposed sheet pile wall (Figure 8). 
The wall would consist of two sections, -with one section extending between Bends A and C 
(northern section), and the other section extending between Bends D and E (southem section). The 
northern section would be constructed of 25 foot long sheet piles along a 160 foot long alignment. 
The sheets would be driven from an approximate surface elevation between 14 and 20 feet, through 
the dredge sand fill, and would be embedded in approximately 15 feet of native silt with a bottom 
elevation of-5 feet. Tlie top of this section ofthe wall would be at an elevation of 20 feet, with the 
sheet piles extending approximately 7 feet above ground surface between Bends A and B, and 
would gradually match the existing grade between Bends B and C. The soufliem wall section 
would be constructed of 20 foot long sheet piles in a 105 foot long ahgnment The top ofthe sheets 
would be driven to the ground surface at an elevation of 16 feet, through the dredge sand fill and 
embedded in the native silt that would be encountered at an elevation between 11 and 4, and would 
have a bottom elevation of-4 feet. 

Sheets 7 and 8 show the collection french details for both sections ofthe wall, including vaults and 
sumps, drainage pipes, fill details, and groimdwater release conduits. A french will be excavated 
on the up gradient side of both wall sections to intercept SPH and impacted groundwater migrating 
through the dredge sand fill towards the Willamette River. The trenches •will be sloped towards a 
collection sump that will have two 12-inch diameter PVC extinction sumps that will be completed 
at finished ground surface with 24-inch concrete vaults. A 4-inch diameter perforated pipe will be 
placed in the bottom of the trench to enhance drainage towards the extraction suites, and the 
trenches will be backfilled with sand to two feet below ground surface. Three 4-inch diameter 
PVC maintenance sumps will be attached to the perforated drainage pipe at various distances from 
the extraction sumps that will be completed at finished groimd surface with 12-inch concrete 
vaults. Groundwater release conduits will be installed in the collection sumps to provide a 
drainage pathway that may be opened at some time in the fiiture for post-remediation monitoring. 
The top of the frenches will be capped with multi-dimensional rip rap to match the surrounding 
surface. A non-woven geotextile fabric will be placed around the sand fill to prevent sediment 
flow that may decrease its desired drainage properties. As shown on Sheet 7, the length of the 
french in the northern wall section will be 160 feet long, with the bottom ofthe collection french at 
an elevation of 10 feet, and the bottom ofthe collection sump at an elevation of 3 feet. Because fhe 
sheet pile wall will extend up to 7 feet above existing ground surface, the down slope side ofthe 
wall will be covered with multi-dimensional rip rap to match the existing surface. Sheet 8 shows 
the length of the collection french behind the south wall section to be 105 feet long, with the 
bottom elevation of the french at 6 feet and the bottom elevation of the collection sump at 3 feet. 
Recovery systems would be installed in the exfraction sumps remove any SPH or impacted 
groundwater that collects in the frenches. Tlie recovei-y systems would be connected to a redundant 
network of effluent pipelines, that will allow the capability for groundwater ti-eatraent at 
compounds located at either the Chevron terminal or Conoco Phillips terminal. 
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Sheet 9 illustrates the fmal grading around the northern wall section. Fill will be placed to match 
the top elevation ofthe wall 20 feet, and will cover the existing Chevron rip rap slope to complete 
it as a flat area. The down slope side of the prohiiding sheet pile wall will be covered with multi
dimensional rip rap, with the base of this fill section founding on the slope between thebase ofthe 
wall and the 13 foot elevation contour (Figure 9). Sheet 10 specifies erosion confrol materials and 
methods that will be utilized for this project. A silt fence will be properly notched into the ground 
surface, and will encompass the down slope area of the project site. The base of the silt fence will 
be at an approximate elevation of 13 feet. The silt fence will wrap around the north side of the 
project area and to connect with the base of the Chevron rip rap slope, and will wrap around the 
southem portion of the project area below the Conoco Phillips dock and vnll extend up-slope to an 
approximate elevation of 25 feet. 

4.0 SCHEDULE 

Chevron and Conoco Phillips would like to begin work on this project as soon as possible, in order 
to have it installed by October 2004. 

5.0 CONCLUSION 

Chevron and Conoco Phillips are requesting DEQ approval to install a sheet pile wall as a source 
confrol measure under DEQ Consent Order WMCSR-NWR-94-06. The installation of this wall 
will replace the existing Holbrook Trench recovery system and eliminate seepage of SPH from the 
area of the 27-inch sewer outfall and the Holbrook Slough into the Willamette River, enhance 
recovery of SPH, and to confrol the flow of dissolved-phase pefroleum hydrocarbons in 
groundwater to the river. During high river flow events, SPH and dissolved phase pefroleum 
hydrocarbons could migrate into the Willamette River. The proposed sheet pile wall will meet the 
DEQ requirements for upland source confrol of contarninants to tbe Willamette River. In addition, 
the mitigation of the SPH seeps will help protect, conserve, enhance, and maintain the natural, 
scenic, historical, economic, and recreational qualities of lands along Portland's rivers and it 
provides for a more aesthetically pleasing environment along the Willamette River. 

6.0 LIMITATIONS 

This proposal has been prepared by Science Applications Intemationai Corporation (SAIC) for the 
sole and exclusive use of Chevron. This proposal is not intended for use or reliance by any other 
party. Any other person or entity obtaining, using, or relying on this proposal hereby 
acknowledges that they do so at their own risk, and that SAIC shall have no responsibility or 
liability for the consequences thereof. This proposal is intended to be used in its entfrety. Taking 
or using in any way excerpts from this proposal is not permitted. Excerpts, which are taken out of 
context, run the risk of being misinterpreted and are, therefore, not representative ofthe findings of 
this assessment. 

In preparing this proposal, SAIC has relied on verbal and written information provided by 
secondary sources and interviews. Because the assessment consisted of evaluating a limited supply 
of information, SAIC may not have identified all potential items of concem and/or discrepancies. 
SAIC has made no independent investigations concerning the accuracy or completeness of the 
information relied upon. SAIC cannot and does not guarantee the authenticity or reliability of the 
information on which conclusions and judgments in this proposal are based. In addition, 
conclusions and judgments may be formed based on conditions at the time ofthe assessment not 
being representative of fhe manner in which business is conducted, past business practices, and/or 
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changing conditions since die time of the on-site part of the assessment. To the extent that SAIC 
has, in whole or in part, based any conclusions or judgments in this proposal on such information, 
the conclusions and judgments are contingent on the validity of the information provided. A fiiU 
and complete determination as to whether or not the subject property is free from environraental 
contamination caimot be made under the scope of this investigation, SAIC is not making such a 
determination, either expressed or implied, in this proposal and any such reliance by Chevron is at 
Chevron's own risk. 

SAIC warrants ordy that project activities under this contract have been performed, within the 
parameters communicated by Chevron, with that degree of skill and judgment normally exercised' 
by recognized professional firms performing services of a similar nature and that SAIC has 
documented findings in an objective and technically defensi"ble manner. SAIC specifically 
disclaims and client waives any expressed or implied standards, guarantees, or warranties, 
including but not limited to warranties of merchantability or fitness for a particular purpose, custom 
or usage, or otherwise as to any goods or services that are the subject of this contract. 
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TABLE 1 
SUMMARY OF SOLL ANALYTICAL DATA FROM JUNE 2002 TEST PITS - TPH 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Sample Location 
(depth in feet) 

T-1 
T-4 
T-5 
T-6 
T-7 
T-8 

Sample 
Date 

6/24/02 
6/24/02 
6/24/02 
6/24/02 
6/24/02 
6/24/02 

TTH-G 

(m^g) 
<20.0 
<20.0 
<20.0 
189 
329 

<20.0 

TPH-D 

iiiilKlg^f) 
6,940 
<50.0 
<50.0 
941 

2,670 
20,600 

TPH-0 
(mg/kfi) 

BOBBtBem 
<100 
<100 
<100 
<100 
<100 
<]00 

Notes: 
mk/kg = milligrams per kilogram (parts per million) 
"<" = Indicates analyte not detected above detection limit shown 
TPH-G = Total Petroleum Hydrocarbons as Gasoline by Northwest 
Method NWTPH-Gx. 
TPH-D = Total Petroleum Hydrocarbons as Diesel FuelbyNortliwest 
Method NWTPH-Dx. 
TPH-O = Total Petroleum Hydrocarbons as Heavy Oil by Northwest 
Method NWTPH-Dx. 
BOLD = Analyte detected above the method reporting limit 

Historic Lab Data Pagel of 15 
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TABLE 2 
SUMMARY OF SOIL ANALYTICAL DATA FROM JUNE 20O2 TEST PITS - VOCs 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Analyte 

Benzene 
Toluene 

Ethylbenzene 
Total Xylenes 

1,2-Dibromoethane 
1,2-DichIoroethane 

1,2,4-Trimethylbenzene 
13.5-Trimethylbenzene 

Isopropylbenzene 
MTBE 

,n-Butylbenzene 
n-Propylbenzene 

Naphthalene 
Methylene Chloride 
p-Isopropylloluene 
sec-Butylbenzenc 
tertTButylbenzene 

Other VOCs 

T-1 
6/24/02 

<:500 
<500 
<500 
<1500 
<500 
<500 
<500 
<500 
1140 
<500 
2740 
3710 

<1000 
<2500 
<1000 

974 
<500 
ND 

T-4 
6/24/02 

(ug/kg) 
BIHMIIM 

<100 
<100 
<100 

ooo 
<100 
<100 
<100 
<100 
<200 
<100 

ooo 
<100 

ooo 
ooo 
ooo 
ooo 
ooo 
ND 

T-5 
6/24/02 

l ^ i | ^ 

<100 
<100 

ooo 
ooo 
ooo 
ODO 

ooo 
ooo 
ooo 
ooo 
ooo 
ooo 
ooo 

' ooo 
ooo 
ooo 
ooo 
ND 

T-6 
6/24/02 

j u | ^ 
<I00 
<100 
<100 
ooo 
<ioo 
<100 

ooo 
ooo 
454 

<100 
1020 
1860 

ooo 
ooo 
ooo 
301 

<100 
ND 

T-7 
6/24/02 

<100 

ooo 
<100 
OOO 
<100 
<100 
<100 

ooo 
773 
<100 
3060 
3630 
OOO 

ooo 
426 
819 
185 

-

T-8 
6/24/02 

(ug/jfg) 

ooo 
<100 
OOO 

ooo 
OOO 
<100 
<100 
<100 
494 

<100 
2.420 
1110 
OOO 
<5G0 
OOO 
1570 
205 
ND 

Notes: 
ug/kg = micrograms per kilogram (parts per billion) 
MTBE = Methyl tett-butyl ether 
Volatile Organic Compound (VOC) analysis by EPA Method S260B 
- = Not available or not applicable 
"<" = Indicates analyte not detected above detection limit shown 
BOLD = Analyte detected above the method reporting limit 
ND = Not detected above method reporting limits 
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TABLE 3 
SUMMARY OF SOIL ANALYTICAL DATA F R O M JUNE 2002 TEST PITS - PAHs 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Analyte 

Acenaphthene 
Acenaphthylene 

Anthracene 
Benzo(a)anlhracene 

Ben2o(a)pyrene 
Ben2o(b)fluoraiithene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Chrysene 
Dibenzo(a,h)anthracene 

Fluoranthene 
Fluorene 

Indeno( 1,2,3 -cd)pyrene 
Naphthalene 
Phenanthrene 

Pvrene 

T-1 
6/24/02 

<670 
<670 
469 

<134 
<134 
<134 
<134 
<I34 
<134 
<134 
143 

3^70 
<134 

<1,340 
4,150 
142 

T-8 
6/24/02 

1,130 
<670 
1,060 
<I34 
<134 
<134 . 
0 3 4 
<134 
146 

<134 
<670 
4,530 
<134 

0 ,350 
5,640 
820 

Notes: 
ug/kg = micrograms per kilogram 
PAH = Polynuciear Aromatic Hydrocarbons by EPA Method 
8270M-SIM. 
"<" = Indicates analyte not detected above detection limit shown 
BOLD = Analyte detected above the method reporting limit 
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TABLE 4 
SUMMARY OF SOIL ANALYTICAL DATA FROM JUNE 2002 TEST PTTS - METALS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

I Analyte 

j Arsenic 
1 Barium 
1 Cadmium 

Chromium 
Lead 

Mercuty 
[ Selenium 

Silver 

j T-1 
6/24/02 

l(niE4g) 

230 
145 

<0.439 
27.5 
12.9 

<0.0862 
<0.439 
<0-439 

T-8 
6/24/02 

Ojg^g^ 
Isi 1 
77.3 

<0.424 
16.6 
12.9 

<0-0862 
<0.424 
<0.424 I 

Notes: 
mkAg = milligrams per kilogram (parts per million) 
ND = Not detected above method reporting limits 
"<** = Indicates analyte not detected above detection limit 
shown 
Total Metals analysis by EPA 6000/7000 Series Methods 
BOLD = detected above Method Reporting Limit 
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TABLES 
SUMMARY OF SOIL ANALYTICAL DATA F R O M JUNE 2002 TEST PITS - PCBs 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Anaiyte 

Aroclor 1016 
Aroclorl221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

T-I 
6/24/02 

T-8 
6/24/02 

\ ' ^ f ^ l <"g^g) 
<67.0 
<134 
<67.0 
<67.0 
<67.0 
<67.0 
<67.0 

<67.0 
<134 
<67.0 
<67.0 
<67.0 
<67.0 
<67.0 

Notes: 
ug/kg = micrograms per kilogram (parts per million) 
PCB = Polychlorinated Biphenyl by EPA Method 8082 
"<" = Indicates analyte not detected above detection limit 
shovvn 
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TABLE 6 
SUMMARY OP GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Well I.D. 
(TOC) 

Date 
Gauged 

Depth to 
Groundwater 

Depth to 
SPH 
(feet) 

SPH 
Thickness 

(feet) 
Groundwater 

Elevation 

SPH 
Recovered* 

(gallons) 

B-1 
(34.68) 

B-7 
(35.73) 

B-9 
(35.57) 

2/14/2000 
5/22/2000 
8/22/2000 
11/27/2000 
2/20/2001 
5/15/2001 
9/18/2001 
12/20/2001 
3/13/2002 
6/24/2002 
9/26/2052 
12/20/2002 
3/17/2003 
6/26/2003 
2/14/2000 
5/22/2000 
8/22/2000 
11/27/2000 
2/^0/2001 
5/15/2001 
9/19/2001 
12/20/2001 
3/15/2002 
9/23/2002 
12/19/2002 
3/19/2003 
2/14/2000 
5/22/2000 
8/22/2000 
11/27/2000 
2/20/2001 
5/15/2001 
9/19/2001 
12/20/2001 
3/5/2002 

9/23/2002 
12/19/2002 
3/19/2003 

16.82 
17.05 
17.48 
17.82 
17.71 
17.68 
18.01 
17.10 
16.77 
17.32 
17.74 
17.57 
16.97 
17.24 
18-33 
18.60 
19.31 
19.47 
19.37 
19.36 
19.74 
18.30 
18.28 
18.79 
19.78 
18.58 
16.29 

, 16.90 
17.48 
17.29 
17.41 
17.04 
17.84 
15.92 
15.92 
17.75 
17.28 
16.18 

NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

19.30 
sheen 
NP 

sheen 
NP 
NP 
NP 

18.78 
19.79 
18.57 
16.20 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

-

-

-

-

-
-
-
-
-
-
-

0.01 
-
-
-
-
-
-

0.01 
0.01 
0.01 
0.09 

-
-
-
-
-
-
-
-

-

17.86 
17.63 
17.20 
16.86 
16.97 
17.00 
16.67 
17.58 
17.91 
17.36 
16.94 
17.11 
17.71 
17.44 
17.40 
17.13 
16.43 
16.26 
16.36 
16.37 
15.99 
17.43 
17.45 
16.95 
15.96 
17.16 
19.35 
18.67 
18.09 
18.28 
18.16 
18.53 
17.73 
19.65 
19.65 
17.82 
18.29 
1939 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.1 
NA 
0.1 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
0.0 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 6 
SUMMARY OF GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Weil I.D. 
(TOC) 

Date 
Gauged 

Depth to 
Groundwater 

Depth to 
SPH 
(feet) 

SPH 
Thickness 

(feet) 
Groundwater 

Elevation 

SPH 
Recovered* 

(gallons) 

B-20 
(33.32) 

B-32 
(34.23) 

B-35 
(33.56) 

2/14/2000 
5y^2/2000 
8/22/2000 
11/27/2000 
2/20/2001 
5/15/ZOOI 
9/19/2001 
12/20/2001 
3/15/2002 
9/23/2002 
12/19/2002 
3/19/2003 
2/14/2000 
5/22/2000 
8/22/2000 
11/27/2000 
2/20/2001 
5/15/2001 
9/19/2001 
12/20/2001 
3/15/2002 
9/23/2002 
12/19/2002 
3/19/2003 
2/14/2000 
5/22/2000 
8/22/2000 
11/27/2000 
2/20/2001 
5/15/2001 
9/18/2001 
12/20/2001 
3/13/2002 
6/24/2002 
9/26/2002 
12/20/2002 
3/17/2003 
6/26/2003 

16.62 
16.93 
17.78 
17.99 
17.79 
17.89 
18.40 
16.61 
16.45 
18.27 
18.22 
15.96 
16.37 
26.84 
17.65 
17.93 

. 17.71 
17.74 
18.17 
16.74 
16.55 
18.32 
18.15 
16.83 
15.71 
16.00 
16.36 
16.71 
16.65 
15.56 
16.90 
15.95 
15.70 
16.22 
16.64 
16.48 
15.91 
16.13 

NP 
NP 
NP 

sheen 
sheen 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

18.32 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 
NP 

-
-
-

: 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Sheen 
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-

16.70 
16.39 
15.54 
15.33 
15.53 
15.43 
14.92 
16.71 
16.87 
15.05 
15.10 
17.36 
17.86 
7.39 
16.58 
16.30 
16.52 
16.49 
16.06 
17.49 
17.68 
15.91 
16.08 
17.40 
17.85 
17.56 
17.20 
16.85 
16.91 
18.00 
16.66 
17.61 
17.86 
17.34 
16.92 
17.08 
17.65 
17.43 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 6 
SUMMARY OF GROUNDWATER ELEVATION AND SPH RECOVERY DATA 

Chevron Willbridge Distribution Center n 
Portland, Oregon 

Well I.D. 
(TOC) 

Date 
Gauged 

Depth to 
Groundwater 

Depth to 
SPH 
(feet) 

SPH 
Thickness 

(feet) 
Groundwater 

ElevatioD 

SPH 
Recovered* 

(gallons) 

rr-w 2/14/2000 17.46 18.53 NA 
(35.99) 5/22/2000 17.75 NP 

8/22/2000 18.17 NP 
18.24 
17.82 

NA 
NA 

11/27/2000 
2/20/2001 

18.51 
18.43 

NP 
NP 

17.48 
17.56 

NA 
NA 

5/15/2001 18.33 NP. 17.66 NA 
9/18/2001 18.68 NP 17.31 NA 
12/20/2001 17.76 NP 18.23 NA 
3/13/2002 17.50 NP 18.49 NA 
6/24/2002 17.98 NP 18.01 NA 
9/26/2002 18.40 NP 17.59 NA 
12/20/2002 18.28 NP 17.71 NA 
3/17/2003 17.70 NP 18.29 NA 
6/26/2003 17.94 NP 18.05 NA 

P-2 2/14/2000 4.18 NP 13.67 NA 
(17.85) 5/22/2000 4.66 NP 

8/22/2000 5.27 XTT» 

13.19 
12.58 

NA 
NA 

11/27/2000 5.28 NP 12.57 NA 
2/20/2001 5.32 NP 12.53 NA 
5/15/2001 5.18 NP 12.67 NA 
9/18/2001 5.50 
12/20/2001 4.21 

NP_ 
NP 

12.35 
13.64 

NA 
NA 

3/13/2002 4.40 NP 
6/24/2002 3.26 NP 

13.45 
14.59 

NA 
NA 

9/26/2002 5.74 NP 12.11 NA 
12/20/2002 5.93 NP 11.92 NA 
3/17/2003 
6/26/2003 

4.84 NP 
5.31 NP 

13.01 
12.54 t 

NA 
NA 

NOTES: 
NP "= No measurable product 
NA - N o t Applicable 
NM = Not Measured 
NR = None Recovered 

= SPH Recovered for latest quarter monitored 
• No measurable product thickness 

Groundwater elevations for wells with product tliicknesses have been corrected using 0.8 
J G W E = TOC -<DTW - (0.8 x DTP - DTW)) Where 0.8 = The density ofthe SPH 
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TABLE 7 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS • 

Chevron Willbridge Distribution Centex 
Portland, Oregon 

BTEX COMPOUNDS 

1 Well 
Identification 

I ' < 1 " P 

B-9 

B-20 

B-32 

B-35 

P-2 

1 U-10 1 

Date 

Sampled 

02/18/00^ 
[ 05/23/00 

05/23/00 
08/25/00 
11/30/00 
02/22/01 
05/17/01 
03/20/03 
09/29/03 
03/30/04 
05/23/00 
08/25/00 
11/30/00 
02/22/01 
05/17/01 
09/19/01 
03/21/02 
09/24/02 
03/20/03 
03/30/04 
03/20/03 
09/29/03 
03/30/04 
03/20/03 
09/29/03 
03/29/04 
02/17/00 
05/26/00 
08/28/00 
11/29/00 
02/23/01 
05/17/01 
09/20/01 
03/14/02 
09/26/02 
03/18/03 
09/25/03 
03/30/04 
03/17/03 
09/25/03 
03/30/04 
03/18/03 
09/25/03 
03/30/04 

Benzene 

(RgH) 

ND 
ND 
ND 

NS/F 
NS/S 
0.690 
ND • 
ND 

<0.500 
<0.500 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.500 
ND 

<0.500 
<0.500 

ND 
<0.500 
<0.500 

31.6 
194 
287 
384 
45.6 
15.2 
58.0 
34.1 
95.8 
8.11 
66.7 
iS.l 
ND 

<0.500 
0.540 
ND 

<0.5O0 
0.680 

Ethylbenzene 

(jigA) 

ND 
1.41 
1.06 

NS/F 
NS/S 
ND 
ND 
ND 

<0.500 
<0.500 
0-737 
ND 
ND 
ND 
ND 

0.913 
ND 
ND 
ND 

<0.500 
ND , 

<0.500 
<O.500 

ND 
0.636 

<O.5O0 
11 

12.5 
8.42 
12.0 
12.4 
5.62 
9.78 
2.41 
14.0 
1.42 
3.74 
6.49 
ND 

0.823 
<0.500 

ND 
<0.500 
<0.500 

Toluene 

20.1 
0.678 
0.691 
NS/F 
NS/S 
0.736 
0.700 
0.740 
0.870 
0.750 
0.535 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.560 
ND 

<0.500 
0 .500 

ND 
<0.500 
<O.S0O 

13.5 
16.3 
15.3 
17.0 
4.87 

^ 4.32 
3.31 
15.8 
11.3 
6.39 
7.41 
1.39 

0.534 
0 .500 
<0.500 

ND i 
<0.500 1 

2.08 

Xylenes 

(ligA) 

44.8 
1.22 
ND 

NS/F 
NS/S 
ND 
ND 
ND 
1.93 

O.OO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<1.00 
ND 
1.38 

<100 
ND 

<1.00 
<l-00 
27.4 
39.8 
ND 
302 
20.5 
7.99 
15,9 
11.4 
263 
3.20 
19.2 
13.0 
ND 

O.OO 
<l.00 
ND 

<1.00 
4.01 1 
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TABLE 7 
SUMMARY OF GROIMDWATER ANALYTICAL RESULTS -

Chevron Willbridge Distribution Center 
Portland, Oregon 

BTEX COMPOUNDS 

Well 

Identification 

U-n 

dup 
U-12 

Date 

Sampled 

03/18/03 
09/25/03 
03/30/04 
03/30/04 
03/18/03 
09/25/03 
03/30/04 

Benzene 

(Mg/l) 

ND 
1.74 

<0.500 
0.650 
5.30 

<0.5O0 
<0.500 

Ethylbenzene 

(pg/l) 

ND 
1.04 

<O.500 
0 . 5 0 0 
0.642 

<O.500 
<O.500 

Toluene 

(ng/l) 

ND 
1.37 

<0.500 
1.93 
2.12 
0.563 

<0.500 

Xylenes 

(Mg/l) 

ND 
1.74 

O.OO 
3.26 
3.72 
2.00 

<1.00 
Notes: 
2/00 and 5/00 data from TT Corporation 
8/00,11/00,2/01 and 5/01 data from KHM Environmental Management, Inc. 
NS/F = Not sampled floating product present 
NS/S = Not sampled sheen present 
[ig/l = Micrograms per Liter (parts per billion) 
ND = Not detected at or above detection limit 
< = Indicates analyte not detected above detection limit shown 
BTEX analysis by USEPA Method 802IB 
dup* = duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labled as B-31 
dup*** = duplicate for B-30 submitted as blind duplicate labeled as B-99 
TB-LB = trip blank 
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TABLE 8 • 
SUMWARY OF GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

ChevronTexaco ConocoPhillips Terminals-
Portland, Oregon 

o 
o 
-0 
T3 
O 
71 
o 
o 
o 
o 
a t 
Wl o 
Ol 

Well 
I.D. 

B-7 

dup 

B-9 

B-20 

Date 
Sampled 

02/18/00 
05/23/00 
05/23/00 
08/25/00 
11/30/00 
02/22/01 
05/17/01 
03/20/03 
09/29/03 
03/30/04 

02/18/00 
05/23/00 
08/25/00 
11/30/00 
02/22/01 
05/17/01 
09/19/01 
03/21/02 
09/24/02 
03/20/03 
09/30/03 
03/30/04 
03/20/03 
09/29/03 
03/30/04 

it a 
m 

• 3 
Xi 

1 
<: 

5.22 
ND 
ND 

NS/F 
NS/S 
1.33 

0.934 
ND 
2.12 
1.95 

NS/F 
ND 
2.60 

0.700 
1.78 
1.50 
1.08 
ND 
1.40 

0.242 
1.29 

0.964 
0.322 
1.52 
1.07 

§ 
A

ce
na

ph
th

yl
en

e 
ND 
ND 
ND 

NS/F 
NS/S 
ND 
ND 
ND 
ND 

<0.200 
NS/F 
ND 
ND 
ND 
ND 
ND 

0.240 
ND 
ND 
ND 
ND 

<0,300 
ND 
ND 

<0,200 

1 
< 

4A 
ND 
ND 
ND 

NS/F 

NS/S 

ND 
ND 
ND 

0.287 

0.435 

NS/F 

ND 
ND 

0.600 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0,200 

9^
 

B
en

zo
 (

a)
 

3 
an

th
ra

ce
ne

 

ND 
ND 
ND 

NS/F 

NS/S 

ND 
ND 
ND 
ND 

<0.200 

NS/F 

ND 
ND 

0,460 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0.200 

ii 

lllllilBiBB 
ND 

ND 
ND 

NS/F 

NS/S 

ND 
ND 
ND 
ND 

<0.200 

NS/F 

ND 
ND 

0,240 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.200 

ND 
ND 

<0.200 

9-
 

B
en

zo
 (

b)
 

^ 
fl

u
o

ra
n

th
e
n

e
 

""ND"' 
ND 
ND 

NS/F 

NS/S 

ND 
ND 
ND 
ND 

<0.200 

NS/F 

ND 
ND 

0.400 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.200 

ND 
ND 

<0.200 

^^ a 

ffl ^ 

ND 
ND 
ND 

NS/F 
NS/S 
ND 
ND 
ND 
ND 

<0.200 
NS/F 
ND 
ND 
ND 
ND 
ND 

0.120 
ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0.200 

a 

i § 

ND 
ND 
ND 

NS/F 

NS/S 

ND 
ND 
ND 
ND 

<0,200 

NS/F 

ND 
ND 
ND 
ND 
ND 
ND -

ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0.200 

CA 

Oig/l), 

0.528 

ND 
ND 

NS/F 

NS/S 

ND 
ND 
ND 
ND 

<0.200 

NS/F 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.200 

ND 
ND 

<0.200 

^ 
D

ib
en

zo
 

(a
ji)

 
S 

an
th

ra
ce

ne
 

ND 
ND 
ND 

NS/F 

NS/S 
ND 
ND 
ND 
ND 

<0.200 

NS/F 

ND 
ND 
ND 
ND 
ND 

0.100 

ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0.200 

1 
u, 

mmmm/m 
7.26 
ND 
ND 

NS/F 

NS/S 

ND 
ND 
ND 
ND 

<0.200 

NS/F. 

ND 
ND 
ND 
ND 
ND 
ND 
•ND 
ND 
ND 
ND 

<0,2O0 

ND 
ND 

<0,200 

t 
cl! 

WWMWW 
16.3 
17.2 
20.9 
NS/F 

NS/S 
4.64 
2.59 
ND 
7.74 

, 7.73 
NS/F 
7.43 
8.40 
6.70 
6.20 
4.60 
4.00 
ND 
5.09 

0.508 
4,38 
3.10 
0.577 
6.86 
3,81 

1 

(up/1) 

ND 
ND 
ND 

NS/F 

NS/S 
ND 
ND 
ND 
ND 

<0,200 

NS/F 

ND 
ND 
ND 
ND 
ND 

0.100 

ND 
ND 
ND 
ND 

<0.200 

ND 
ND 

<0,200 

o 

1 
ND 
ND 
ND 

NS/F 
NS/S 
ND 
ND 
ND 
ND 

<1.60 
NS/F 
ND 
ND 

0,780 
ND 
ND 

0,260 
ND 
ND 
ND 
ND 

<1.50 
ND 
ND 

<1.50 

^ 
Ph

en
an

th
re

ne
 

17.6 
13.6 
15.8 

NS/F 

NS/S 
2.82 
0.564 
ND 
6.11 
5,95 
NS/F 

1.3 
1.33 

0.200 
0.528 
0,386 
0,780 
ND 

0.358 
ND 

0,265 
0.951 
ND 
4.27 
0.988 

c 
>> 

A H 

(^g/1) 

0,962 ND 
ND 

NS/F 
NS/S 
ND 
ND 
ND 
ND 

<:0.200 
NS/F 
ND 
ND 

0,160 
ND 
ND 

0,100 
ND 
ND 
ND 
ND 

0.234 
ND 
ND 

<0,200 

Historic Lab Data 
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TABLE 8 ' ' 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

ChevronTexaco ConocoPhillips Terminals-
Portland, Oregon 

•Well 
ID. 

B-32 

B-35 

P-2 

U-10 

U-11 

Date 
Sampled 

03/20/03 
09/29/03 
02/17/00 
05/26/00 
08/28/00 
11/29/00 
02/23/01 
05/17/01 

09/20/01 
03/14/02 
09/26/02 
03/18/03 
09/25/03 
03/30/04 
03/17/03 

9/25/03' 
03/30/04 
03/18/03 
09/25/03 
03/30/04 
03/18/03 
09/25/03 
03/30/04 

Cu 

1 
ND 
ND 
11 

ND 
6.77 
2.84 
8.44 
4.34 

2.92 
3.02 
4.76 
3.46 
5.36 
3.52 
2.61 

1.93 
1,97 
ND 
ND 

<0.0200 
0.711 
1.45 
1.73 

o 
c 
o 

i 
u o 

< 

ND 
ND 
ND 
ND 
ND 

0.360 
ND 
ND 

0.360 
ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0.200 
ND 
ND 

<0.0200 
ND 
ND 

<0.200 

a 

1 

(ug/l) 

ND 
ND 
5,15 
2,61 
0,807 
0.520 
ND 

0.493 

0.680 
0.620 
0.740 
0,493 
0.779 
0.456 
ND 

ND 

<0.300 
ND 
ND 

<:0.0200 
ND 

0.229 
0.395 

I9
- 

B
en

zo
 (

a)
 

|S
J 

an
th

ra
ce

ne
 

ND 
0.114 
1.19 
ND 

0,123 
0,240 
0,304 
0.103 

0.200 
ND 

0.109 
ND 
ND 

<0.200 
ND 

ND 

<0.200 
ND 
ND 

<0.0200 
ND 
ND 

<0,200 

1? 

i l 
ffl a. 

(ug/l) 'ND ' 
0,112 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

<0.200 
ND 

ND 

<0.200 
ND 
ND 

<0.0200 
ND 
ND 

<0.200 

0 ^ 

0 S 0 0 
C O c b 
ffl c^ ffl 0, 

ND 
0.114 
ND 
ND 
ND 
ND 

0,102 
ND 

0.120 
ND 
ND 
ND 
ND 

<0.200 
ND 

ND 

<0.200 
ND 
ND 

<0.0200 
ND 
ND 

<0.200 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0.200 
ND 
ND 

<0.0200 
ND 
ND 

<0.200 

N 1-1 

a 0 
it s 
ffl W 

ND 
0.114 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0.200 
ND 
ND 

<0.0200 
ND 
ND 

<0.200 

Hi 

ND 
0.188 

1,1 
ND 

0.127 
0.200 
0.330 
0.106 
0.200 
ND 
ND 
ND 
ND 

<0,200 
ND 
ND 

<0.200 
ND 
ND 

<0,0200 
ND 
ND 

<0.200 

ro 4> 
'"^ fl 
0 it 

s i 
s § 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.200 
ND 

ND 

<0.200 
ND 
ND 

<0.0200 
ND 
ND 

<0.200 

it 
c 

1 
0 

Jam. 
ND 

0.557 
8.29 
2.93 
1.12 
1.46 
ND 

0.692 
1.20 

0.844 
1.00 

0.578 
0.884 
0.419 
ND 
ND 

<0.200 
ND 
ND 

<0.0200 
ND 

0.391 
0.610 

it 

1 
1 

(^g/I) 

0.161 
1.06 
30 

22.5 
13.7 
6.30 
16.2 
11.3 
6,74 
7.62 
11.6 
143 
10.2 
7.21 
9.62 

6.85 

7.66 
ND 
ND 

<0.0200 
2.44 
4.69 
5.29 

^ : ot 

(ug/l) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.200 
ND 
ND 

<0.200 
ND 
ND 

<0.0200 
ND 
ND 

<0.200 

13 

t 

ND 
ND 
ND 
ND 
ND 
1.22 
ND 
ND 
1.00 
ND 
ND 
ND 
ND 

<2.10 
ND 

ND 

<1.70 
0.345 
ND 

0.0302 
ND 
ND 

<2.60 

0 

{ 
a. 

ND 
ND 
35.8 
20.7 
8.35 
7.16 
17,3 
5.50 
10.0 
6.78 
9.41 
7.51 
8,86 
5,18 
2,05 

4,23 

3.28 
ND 
ND 

<0.0200 
0.951 
3,25 
4.32 

4) 

c 
w 

(M8/1) 

0.108 
^ 4 9 8 

4.33 
1.73 

0,584 
0.760 
1.15 

0,425 
0,700 
0,468 
0,570 
0.434 
0.399 
0.274 
ND 

ND 

<0,200 
ND 
ND 

<0.0200 
ND 

0.396 
0.821 

o 
o 
T3 
-0 O 
73 
o 
o 
o 
o 
at 
at 
o 
as 

Historic Lab Data 
Page 12 of 15 



TAfiLE 8 ' 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - PAH COMPOUNDS 

ChevronTexaco ConocoPhillips Terminals-
Portland, Oregon 

Well Date 

03/30/04 

a 

fl o 
(J 

<: 

0.151 

u c 

I 
Cu c 
03 
o 
< 

a 
o 

I 
CQ § CQ a , 

e^s 
c o 

CQ qii 

•4 
o <u 

ffl a 

.'-*\ -:*; 
o 
N 
c 
<u 
ffl 

c 
i l 

^ 
rl 
iH 
O 
3 

53 

<0,0400 <0.0600 <0.0400 <0.0400 <0.0400 <0.0400 <0.0400 <0,0400 <0,0400 <0.0400 

03 

§ 
"-^ S o u 
N y 
it 'fa 

fl 

•B. 

s 
B 
o 

tt-

t 

<-n 
^ : 03 

<0.0400 

•a 
S 

fl 
<u 

0.0434 

NOTES: 
- = Not sampled, not analyzed, not applicable 
UgA "= Miciogr.ams per Liter (parts per billion) 
ND = Not detected at or above method detection limit 
< = Indicates analyte not detected above detection limit shown 
2/00 and 5/00 data from IT Corporation 
8/00, 11/00, 2/01 and 5/01 data from KHM Environmental Management, Inc. 
IT Corp Data recorded as reported in Second Quarter 2000 Report 
NS/F = Not sampled floating product present 
NS/S = Not sampled sheen present 
1 = Sample rerun outside of hold time due to low siirrogate recovery reported in the initial sample as a result of an extraction error, 
2 ~* Sample ID was misldentified by the laboratory as D-2 
dup* = duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labled as B-31 
dup***= duplicate for B-30 submitted as blind duplicate labeled as B-130 
PAHs by EPA Method 8270M-SIM 

O 

o 

o 
73 
o 
o 
o 
o 
as 
Ol o 
- 4 
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TABLE 9 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - TOTAL METALS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Well 
I.D. 

B-7 

dup 

B-9 

B-20 

B-32 

B-35 

P-2 

U-10 

Sample 
Date 

02/18/OC 
05/23/00 
05/23/00 
08/25/00 
11/30/00 
02/22/01 
05/17/01 
03/20/03 
09/29/03 
03/30/04 
05/23/00 
08/25/00 
11/30/00 
02/22/01 
05/17/01 
09/19/01 
03/21/02 
09/24/02 
03/20/03 
09/30/03 
03/30/04 
03/20/03 
09/29/03 
03/30/04 
03/20/03 
09/29/03 
03/29/04 
02/17/00 
05/26/00 
08/28/00 
11/29/00 
02/23/01 
05/17/01 
09/20/01 
03/14/02 
09/26/02 
03/18/03 
09/25/03 
3/30/04 

03/17/03 

9/25/03' 
03/30/04 
03/18/03 
09/25/03 
03/30/04 

Arsenic 

^ & 
0.028 
0.0268 
0.0276 
NS/F 
NS/S 

0.0310 
0.0364 
0.0275 
0.0304 
0.0303 
0.0177 
0.0116 
0.0108 
0.0173 
0.0208 
0.0161 
0.0105 
0.0185 

0.00992 
0.00905 
0.0384 
0.0107 
0.130 

0.00165 
0.00367 

0.122 
0.00917 
0-0602 
0.0102 
0.0377 
0.0468 
0.0347 
0.0504 
0.0344 
0.0335 
0.0296 
0.0387 
0.0517 
0.0291 
0.0111 

0.00966 
0.00805 

0.107 
0.00975 
0.0316 

Barium Cadmium 

0.122 0.00107 
0.228 ND 
0.259 ND 
NS/F NS/F 
NS/S NS/S 

0.0719 ND 
0.0587 ND 
0.0642 ND 
0.0815 ND 
0.0869 0.00138 
0.139 ND 

0,0534 ND 
0:153 0.00149 

0.0460 ND 
0.0706 ND 
0.0753 ND 
0.0488 ND 
0.O469 ND 
0.0401 ND 
0.137 0.00136 
0.349 0.00382 

0.0459 ND 
4.35 0.0494 

0.0417 <0.00100 
0.0429 ND 
6.84 0.0170 

0.434 0.00202 
0.480 0.00062 
0.116 ND 
0.128 0.00153 
0.131 ND 

0.0816 ND 
0.153 ND 
0.0901 ND 
0.308 ND 
0.225 ND 
0.0958 ND 
0.132 ND 
0.135 <0.00100 

0.0783 ND 

0.116 ND 
0.131 <0.00100 
3.39 ND 
0.196 ND 
0.128 O.OOIOO 

Chromium 

0.0066 
0.0264 
0.0304 
NS/F 
NS/S 
ND 
ND 
ND 

0.00278 
0.00320 
0.0176 
0.00270 
0.0159 

ND 
0.00444 
0.00256 
0.00257 

ND 
0.00165 
0.00812 
0.0395 
0.00109 
0.808 

0.00184 
0.00110 

1.04 
0.0615 
0.0893 
0.00786 
0.00467 
0.00316 
0.00200 
0.0107 
0.00178 
0.0463 
0.0298 
0.00155 
0.00334 
0.0119 
0.00232 

0.00443 
0.00187 
0.313 
0.0132 
0.00481 

Copper 

0.0134 
0.0441 
0.051 
NS/F • 
NS/S 

0.00311 
0.00157 
0.0209 

0.00608 
0.00647 
0.0286 

0.00750 
0.0354 
0.002 ^ j 
0.00634 
0.00993 
0.00683 

ND 
0.00421 
0.0285 
0.0991 
0.00389 

1.14 
0.00508 

ND 
1.64 

0.108 
0.122 

0.0114 
0.00612 
0.00691 
0.00380 
0.0141 
0.00420 
0.0534 
0.0314 
0.O0422 
0.OO631 
0.0149 
0.00722 

0.0116 
0.00447 
0.403 

0.0149 
0.00573 

Lead 

0.00425 
O.OI 15 
0.0137 
NS/F 
NS/S 
ND 
ND 
ND 

0.00121 
0.00175 
0.00848 
0.00214 
0.0114 

ND 
0.00241 
0.00266 
0,00398 

ND 
0.00317 
0.0155 
0.0467 

ND 
0.643 

0.00121 
ND 
1.15 

0.0387 
0.0828 

0.00264 
0.00643 
0.00619 
0.00305 
0.0106 
0.00160 
0.0298 
0.0147 

0.00277 
0.00536 
0.00779 
0.00288 

0.00553 
0.00126 

0.176 
0.00904 
0.0225 

Mercuiy 

ND 
ND 
NT) 

NS/F 
NS/S 
ND 
ND 
ND 
ND 

<0.000200 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.000200 
ND 

0.000934 
<0.00200 

ND 
0.000754 
0.000221 

ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.000200 
NT) 

ND 
<0.000200 
0.000551 

ND 
<0.000200 

Selenium 

0.00125 
0.00193 
0.00211 

NS/F 
NS/S 
ND 
ND 
ND 

0.00132 
<0.00100 
0.00123 

ND 
0.00125 
0.00127 

ND 
ND 
ND 
ND 
ND 
ND 

0.00147 
ND 

0.00840 
<0.00100 

ND 
0.0190 
0.0224 

0.00164 
0.0013 

ND 
0.00212 
0.00100 

ND 
ND 

0.00139 
0.00131 

ND 
ND 

<0.00100 
ND . 

0.00109 
<0.00100 

ND 
ND 

<0.00100 

Silver 

ND 
ND 
ND 

NS/F 
NS/S 
ND 
ND 
ND 
ND 

<0.00100 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

<0.00100 
ND 
ND 

<0.00100 
ND 
ND 

<0.00100 
0.00021 

ND 
ND 
ND 
ND 
ND 
ND 

0.00145 
ND 
ND 
ND 

<0.00100 
0.00106 

ND 
<0.00100 

ND 
ND 

<0.00100 

Zinc 

0.0234 
0.0863 
0.104 
NS/F 
NS/S 

0.00513 
ND 
ND 

0.00782 
0.0135 
0.0616 
0.0228 
0.0823 

ND 
0.0161 
0.0136 
0.0506 

ND 
0.0283 
0.0532 
0.331 

0.00501 
3.96 

0.00910 
ND 
3.74 

0.215 
0.311 

0.0233 
0.0339 
0.0208 
0.0308 
0.0511 

0.00632 
0.146 
0.0816 

0.00700 
0.0171 
0.0152 

0,00979 

0.0137 
0.0123 

1.22 
0.0493 
0.0288 
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TABLE 9 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - TOTAL METALS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Well 
IJt. 

U-11 

dup 
U-12 

Sample 
Date 

03/18/03 
09/25/03 
03/30/04 
03/30/04 
03/18/03 
09/25/03 
03/30/04 

Arsenic 

(ni|/l^ 

0.00942 
0.0343 

0.00679 
0.0357 
0.0323 
0.0418 

0.00655 

Barium Cadmium 

0.372 ND 
0.0893 ND 
0363 <0.00100 
0.108 <0.00100 
0.136 ND 
1.91 ND 

0.248 <0.00100 

Chromium 

0.O297 
0.00220 
0.0341 

0.00400 
0.00600 

0.362 
0.O179 

Copper 

0.0339 
0.00287 

0.312 
0.00594 
0.00711 
0.372 

0.0233 

Lead 

0.0336 
0.00830 
0.0212 
0.0201 
0.0228 
0 J02 

0.0220 

Mercury 

0.000211 
ND 

<0.000200 
<0.000200 

ND 
0.000559 
<0.000200 

Selenium 
(ms/1) 

0.00153 
O.OOIOl 

0.00165 

<0.00100 

ND 
0.00480 

0.00185 

Silver 

(mg/l) . 

ND 
ND 

<0.00100 

<0.00100 

N D 
N D 

•SO.OOIOO 

Zinc 

wSA 
0.110 

0.0124 
0.103 

0.0292 
0.0338 

1.2 
0.0728 

Notes: 
ND - Not detected at laboratory reporting limits 
NS/F = Not sampled floating product present 
NS/S = Not sampled sheen present 
< = Indicates analyte not detected above detection limit shown 
mg/l = milligrams per liter (parts per million) 
2/00 and 5/00 data fi-om IT Corporation 
8/00,11/00,2/01 and 5/01 data from KHM Environmental Management, fric. 
Sample locations are shown on Figure 2 
Analytical Reports are included in Attachment B 
dup* = duplicate for B-30 submitted as blind duplicate labeled as B-50 
dup**= duplicate for B-30 submitted as blind duplicate labeled as B-31 
dup***= duplicate for B-30 submitted as blind duplicate labeled as B-130 
1 = Sample ID was misldentified by the laboratory as D-2 
Total Metals Analysis by EPA 6000/7000 Series Methods 
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APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST FFT LOGS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Exploratory 
Boring or 

Test Pit ID 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

Date 

05/02 

05/02 

05/02 

05/02 

05/02 

05/02 

05/02 

Depth 
(feet) 

0-4 
4-8 

0-0.5 
0-5-3 
3-4 

0-0.5 
0.5-3.5 

3.5-4.5 
4.5-8 

0-0.5 
0.5-3 
3-7 
7-8 
8-12 

0-6.5 

0-1.5 
1.5-12 
12-16 

0-0.5 
0.5-1.5 
1.5-4 
4-8 
8-12 

Soil Description 

Silty gravel wifli sand 
Silt, odor and sheen 
Total Depth = 8 feet below grade surface 
Moist soil encountered at ~A feet below grade 
surface; no groundwater. 
Gravel cover 
Silty gravel with sand 
Silt, odor and sheen 
Total Depth = 4 feet below grade surfece 
Groimdwater not encountered 
Gravel cover 
Silty gravel with sand (refusal) 
Boring continued 5 feet south due to refusal 
Silty sand, odor 
Silt, no odor, moist 
Total Depth = 8 feet below grade surface 
Moist soil encountered at -4.5 feet below 
grade surface, groundwfatcr not encountered. 
Gravel cover 
Silty gravel with sand 
Sand (med-grained) trace fines, odor, sheen 
Sand, some silt, wet 
No recovery 
Total Depth = 12 feet below grade surface 
Wet soil encountered at ~7 feet below grade 
siuface, groundwater not encountered. 
No soils collected, refusal at 6.5 feet below 
grade surface, groundwater not encountered. 
Total Depth = 6.5 feet below grade surface 
Gravel cover widi scwae silty sand 
Sand, odor, wet at 7 feet 
Silt, no odor 
Total Depth = 16 feet below grade surface 
Wet soil encountered at 7 feet below grade 
surface, groundwater encountered at ~14 feet 
below grade surface. 
Grave! cover 
Silty gravel with sand 
Sand no odor, no sheen, damp 
Sand (med-grained), low recovery 
Silt, no odor, no sheen, moist 
Total Depth = 12 feet below grade surface 
Moist soil encountered at~8 feet below grade 
surface, ^oundwater not encountered. 

Photo-ionization 
Detector Reading 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA • 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Sample 
Collection 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
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APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST FIT LOGS 

Chevron Willbridge Distribulion Center 
Portland, Oregon 

Exploratory 
Boring or 

Test Pit ID 

B-9 

B-15 

B-19 

C-10 

C-13 

C-16 

Date 

05/02 

05/02 

05/02 

05/02 

05/02 

05/02 

Depth 
(feet) 

0-0.5 
0.5-3.5 
3.5-4.5 
4.5-7 
7-12 

0-0.5 
0.5-5 
5-8 

0-0.5 
0.5-7.5 
7.5-8.5 
8.5-12 
12-16 

0-0.5 
0.5-8.5 
8.5-12 

0-0.5 
0.5-10 
10-24 
24-28 

0-O.5 
0.5-14 
14-16 

Soil Description 

Gravel cover 
Sand (med-grained) no odor, no sheen 
Silt, no odor, no sheen 
Sand, no odor, no sheen 
Silt, odor, 6" sand zone, slough 
Total Depth = 12 feet below grade surface 
Goundwater not encountered. 
Gravel cover 
Sand (med-grained) no odor, no sheen 
Silt, odor, no sheen, wet 
Total Depth = 8 feet below grade surface 
Wet soil encountered at ~5 feet below grade 
sun&ce, groundwater not encountered. 
Gravel cover 
Sand (med-grained), no odor, no sheen, damp 
Sand (med-grained), with some silt, odor 
Silt, odor, moist 
No recovery 
Total Depdi = 16 feet below grade surface 
Moist soil encountered at -8.5 feet below grade 
surface, groundwater aot encountered. 
Gravel cover 
Sand (med-grained), no odor, no sheen 
Silt, odor, very moist 
Total Deptii = 12 feet below grade surface 
Very moist soil encountered at ~8.5 feet below • 
grade surface, gronndwater not encountered. 
Gravel cover 
Sand (med-gramed), no odor, no sheen, damp 
Sand-{med-grained) odor, sheen, wet at 11.5 
Sand (med-grained) no odor, no sheen 
Total Depth = 28 feet below grade surface 
Groundwater encountered at ~11.5 feet below 
grade surface. 
Gravel cover 
Sand (med-grained), no odor, no sheen, damp 
Silt, odor, moist 
Total Depth = 16 feet below grade surface 
Moist Soil encountered at ~14 feet below 
grade suriace, groundwater not encountered. 

Photo-ionization 
Detector Reading 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

• 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

Sample 
Collection 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
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APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST PIT LOGS 

Cbevron Willbridge Distribution Center 
Portland, Oregon 

Exploratory 
Boring or 

Test Pit ID 

D-11 

D-12 

D-17 

D-18 

TP-l 

TP-2 

TP-3 

Date 

05/02 

05/02 

05/02 

05/02 

06/02 

06/02 

06/02 

Depth 
(feet) 

0-0.5 
0.5-9.5 
9.5-10 
10-11 
11-12 

0-0.5 
0,5-15 
15-16 
16-24 

0-1 
1-2 

2-15 
15-17 
17-20 

0-0.5 
0.5-9 
9-12 

0-1 
1-5 
5-6 

0-1 

0-1.5 

Soil Description 

Gravel cover 
Sand (med-grained) no odor, no sheen, damp 
Wood 
Sand (med-gramed) no odor, no sheen 
Silt, odor, moist 
Total Depth = 12 feet below grade surfece 
Moist soU encountered at -11 feet below 
grade surface, groundwater not encountered. 
Gravel cover 
Sand (med-grained) no odor, no sheen, damp 
Sand (med-grained) odor, wet at ~15 
Sand (med-grained) DO odor, no sheen, very moist 
Total Depth = 24 feet below grade surface 
Groimdwater encountered at -15 feet below 
grade surface. 
Sand, damp 
Gravel cover, no odor, no sheen 
Sand (med-grained) no odor, no sheen 
Sand (med-grained) odor, wet at —15 
Silt, odor, very moist 
Total Depth = 20 feet below grade surface 
Groundwater encountered at -15 feet below 
grade surface. 
Gravel cover 
Sand (med-grained) no, odor, no sheen, damp 
Silt, odor, moist 
Total Depth = 12 feet below grade surface 
Moist soil encountered at - 9 feet below 
grade surfece, gromidwater not encountered. 
Gravel/rock 
Brown sand 
Gray sandy silt 
Total Depth = 6 feet below grade surface 
Groundwater encountered at -5.5 feet below grade 
surface. Sheen on groundwater. 
Rock, gravel, sand, geotextile from Holbrook 
Trench recovery system 
Total Depth = 1 feet below grade surface 
Groundwater not encountered. 
Rock, brown sand, electrical conduit for Holbrook 
Slough recovery system 
Total Depth = 1.5 feet below grade surface 
Groundwater not encountered. 

Photo-Ionization 
Detector Reading 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA. 
NA 
NA 
NA 

NA 
NA 
NA 

Sample 
Collection 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

1 

136 

NA 

NA 

Submitted 
at sand/silt 

contact. 

NA 

NA 
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APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST PIT LOGS 

Chevron Willbridge Distribution Center 
Portland, Oregoii 

Exploratory 
Boring or 

Test Pit IP 

TP-4 

TP-5 

TP-6 

TP-7 

TP-8 

TP-9 

TP-IO 

Date 

06/02 

06/02 

06/02 

06/02 

06/02 

06/02 

06/02 

Depth 
(feet) 

0-1 
1-4.9 

4.9-5.5 

0-1 
1-5.6 
5.6-6 

0-1 
1-55 
5.5-6 

0-1 
1-5.5 
5.5-6 

0-1 
1-7 

0-1 
1-6 

0-1 
1-3.5 
3.5-6 

Soil Description 

Gravel/rock 
Brown sand 
Green/gray silt 
Total Depth = 5.5 feet below grade surface 
Groundwater encountered at ~5.5 feet below grade 
surface. No sheen on groundwater. 
Gravel/rock 
Brown sand 
Green/gray silt 
Total Depth = 6 feet below grade surfece 
Groundwater encoimtered at ~5.6 feet below grade 
surfece. No sheen on groundwater. 
Gravel/rock 
Brown sand 
Green/gray sih 
Total Depth = 6 feet below grade surface 
Groundwater encountered at -5.5 feet below grade 
surface. Slight slieen on groundwater. 
Gravel/rock 
Brown sand 
Green/gray silt 
Total Depth = 6 feet below grade surface 
Groundwater encountered at -5.5 feet below grade 
surface. Sheen on groundvk^ter. 
Gravel/rock 
Coarse, dark gray sand and gravel 
Total Depth = 7 feet below grade surfece 
Groundwater encountered at -5.5 feet below grade 
surface. Sheen on groundwater, good recharge. 
Wood in pit 
Gravel/rock 
Gray sand and gravel 
Total Depfli = 6 feet below grade surface 
Groundwater encoimtered at -5.5 feet below graJe 
surface. Sheen on groundwater, good recharge. 
Broken pieces of clay sewer pipe in pit 
Gravel/rock 
Brown sand 
Green/gray silt 
Total Depth = 6 feet below grade surface 
Groundwater not encountered. 

Photo-ionization 
Detector Reading 

0 

0 

250 

182 

55 
' • 

15 

125 

Sample 
Collection 

Submitted 
at sand/silt 

contact 

Submitted 
at sand/silt 

contact 

Submitted 
at sand/silt 

contact. 

Submitted 
at sand/silt 

contact 

Submitted 
from 

impacted 
sand-

NA 

NA 
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APPENDIX A 
SUMMARY OF HISTORIC BORING AND TEST PIT LOGS 

Chevron Willbridge Distribution Center 
Portland, Oregon 

Exploratory 
Boring or 

Test Pit ID 

TP-11 

TP-12 

TP-13 

Date 

06/02 

06/02 

06/02 

Depth 
(feet) 

0-1 
1-5 
5-6 

0-1 
1-4 
4-6 

0-1 
1-7 
7-8 

Soil Description 

Gravel/rock 
Brown sand 
Green/gray silt 
Total Depth = 6 feet below grade surface 
Groundwater not encountered. 
Gravel/rock 
Brown sand 
Green/gray silt 
Total Depth = 6 feet below grade surface 
Groundwater not encountered. 
Gravel/rock 
Brown sand 
Green/gray silt 
Total Depth = 8 feet below grade surface 
Groundwater not encountered. 
Wood in pit in sand at —5.5 feet, not a sewer pipe. 
organic odor 

Photo-Ionization 
Detector Reading 

140 

166 

13 

Sample 
Collection 

NA 

NA 

NA 

Notes: 
*P1D = Photo Ionization Detecter 
ppm = parts per million 
NA = Not available or not applicable 
Exploratory test pits or borings completed by either KHM Envirorunental or Delta Environmental. 
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GENERAL PROJECT NOTES 

1) Contractor shall notify Bureau of Environmental 
Services at (503) 82J—7931 two (2) business days 
prior to commencement of work. 

2) All construction shall conform to City of 
Portland standard construction specificaUons, as 
revised in 1998. Controctor and/or subcontractor 
shell hove a minimum of one set of approved 
plans and City of Portland stondard construction 
specifications on the job site at all times during 
construction. 

3) Office of Planning and Development Review, 
Approvals, and Permits required for privately 
maintained structures constructed. All work 
approved under OPDR permits shall be privately 
owned and maintained. 

4) Attention Excavators: Oregon law requires you 
to follow rules adopted by Oregon Utility 
Notification Center. Those rules are set forth in 
0 /« 952 -001 -0010 through OAR 9 5 2 - 0 0 1 - 0 0 9 0 . 
You may obtain copies of those rules from the 
Center by calling (503)232-1987. If you have 
any questions obout the rules, you may contact 
the Center. You must notify the Center at least 
two (2) business days, but not more than ten 
(10) business doys, before commencing an 
excavation. Call 5 0 3 - 2 4 6 - 6 6 9 9 . 

5) Slope stability evaluation to be completed prior 
to any disturbance of existing slope' on Chevron 
property. 

6) Excavated trench spoil material shall be 
disposed of at a proper landfill, or applicant shall 
obtain a fill permit from the Office of Planning 
and Development Review before bein^ disposed of 
on-site. A copy of the grading peimit and plan 
should also be provided tb the Bureau of 
Environmental Services for construction inspection. 

7) Site erosion plan to be approved and controls 
in place prior to construction. All w,ork under this 
permit will require site erosion control in 
compliance with all provisions of the City Title 10. 
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ADDITIONAL PROJECT NOTES 

SHEET PILE WALL 

1) Sheet Piling to be Hoesch H-1700 Steel Sheet 
Piling or equivalent, as approved by Engineer and 
Client. 

2) Sheet Piling joints to include woterstop seels. 
Waterstpp seals shall be AOEKA ULTRA SEAL A-5G 
or equivalent as approved by Engineer and Client. 

3) Sheet Piling and woterstop seals to be installed 
consistent with manufacturers' recommendotions. 

COLLECTION TRENCH 

1) Trench sand backfill shall be medium to coorse 
sand, moderately graded. The sand shall be free 
of silt, cloy, loam, friable or soluble materials, or 
organic matter, conforming to the following 
gradation (or other as approved by Engineer and 
Client): 

Percent Passing 
100 

10 to 100 
0 to 10 

0 

2) Geotextile Fabric separating sand and rip rap 
shall be non—woven fabric that complies with the 
following properties (unless otherwise approved by 
Engineer and Client): 

Sieve 
No. 
No. 
No. 
No. 

Size 
4 
10 
40 
200 

Jest 
Grab Tensile 
Strength (N) 

Burst Strength 
(KPo) 

Puncture 
Strength (N) 

Apparent 
Opening Size 
(uM) 

Ultraviolet 
Stability 

Method 
ASTM 04632 

ASTM D3786 Mod. 

ASTM 04833 or 
AStM D3787 Mod. 

ASTM D4751 

ASTM D4355 
!g>500 hrs 

Value 
1155 

3000 

490 

212 

70% Strength 
retained 
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ser t o n F D W . OUSE 

tz* a COMXCTt VAULT 
vriH ULr nwN XTCD. US—. 

SET NCAA nNM. CRAK 

N o r t h End c f Wall 
BEND D 

PROJECT AREA 

South End of Wall 

BEND E 

ELEV. 16' 

Flnat Qrade 

ELEV. 14' 
EMlrtlng oradc 

ELEV. 6 ' 

r a ra iMa rwc ALOC 
or nsMM KKDo ater rax vau. 

mMraVEK OBTExnUE f/ 

GROUNDWATER RELEASE CONDUIT <TYP.) 
SEE DETAIL SHEET 8 DF 10 

4' ich*du(c 44 s U t I 

Granular Trtnch Baci^Fll 

y ctevi-tloti » t hv«T~t 

2* »(K*«t kry and t teham** 

7/8* <*uwt«r by 
12̂  long renovobl* 
valv* witn »Kt»n»bn, 

y - a 4 ' UL co f i c r» t« vau l t » t th 
<^ bo l t -do«n s t M l Ud « » t rwar 

fkvU g r o d * 
iZ" n o n c t t r Schrdut* 40 
PVC casVig f o r voCvr 
acc« f» 

Rpe *xt«nds t o 
granular bc.c<<FU of 
forww co<l«ctloa ti-«nch 

»F(o« 
9' «l«va-tten a t I n v t r t 

4'Sch«du(» 40 r t « l 

4 ' bronze 
butterf ly valve, 
1/4-tum, itth 2 ' 
»<)i«r« bolt s t e « <nomaUy c(as«d> 
—— Concrete suppo r t pad 

29 ' Sheet p«« 

OnQundgatBT Rt/leai« ContfuCt A 

Wad (not fo ceole) 
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AREA CF CONSTRUCTIOW 

jREFNWA.y S E T B A C K - ' 

PROPOSED GRADING AREA — 

CHEVRON 

PARKING AREA 

GRADING. NOTES 

1) Goh t rgc to r to back f i l l beh ind sheetp i le wol) b e t w e e n E l e v . = 2 0 . 0 
c o n t o u r and t o p - o f - w a l l (Elev. = 2 0 . 0 ) a l 0% s lope wit t i ons i te r i p rap . 

2 ) Beg inn ing a t top of sheetp i le wall ( E i e v . = 2 0 . 0 ) . Con t rac to r t o c o n s t r u c t 
1:t s lope toward r i ver t o O o v . = 14 .0 us ing ons i t s r ip rop . 

3 ) A f te r c a n s l r u c t i o n ac t i v i t i es a re c o m p l e t e d , n o sec t ion of sheet pile wall 
s t i o i j l d t>e tsbesve level of r i p rop . 

LEGEND 
H PROPOStO RECOVERS WELL LOCA-nDN 

C-L FC CHAIN LINK FENCE 
C.V. CONTROL VALVE 
9 EXISTING RECOVERY WELL, WQNfTORINO WELLS, QP SOIL BORING 

OROINAHY HfSH WATER MARK 
•-»- srofai SEWER UNE 

PRCFOSEU S H t h I PILE CUVj.^T .\NfiL\. 

DEND D 

-EXISTING SUaSUfsf'ACE GROUNDWATER/PRODUCT RE:C( . ;VERY I H ' . J K h 

-APf^ROXIMATE WILLAMEfTL RI'.-HR SHORL'LiNl 

Or ig ina l Surfoi 'e Mot ie l : 
. fTnal Stji-fe)c6 / i o i i e / : 
Cu t Cetrnpdciio/i ?:oc/or: 
f i l l . Cetmpqc' ion F a c l p r : 

/ i a i r C o / t/olume: 
Ccntpac/ee/. Cat l^olorrte: 
Tota l Cut Volume: 

Tfaw n i l . V o l u m e : 
C o m p a c t e d F i l l Volume: 
Total- Fi l l V o h m g : 

299. 
0:po 
299. 

teti/JBi 

i^A^] 

^ 
sasHi 

*!S-

._lktl_^ik^fte> ' » * » * ' ' f«tr>iu-y. a w i 

- ifaii.)i;>iy|i.aaa.<«,,:t4f0%"«(i?-:-' 
; ; l ^ > : i » i i u n - < » W i y ( - l w ^ t - a ) Q t ^ 

• ilimfLjua^n^Arnsii. fctoMr- ii iai-
yTitian :qi.ng«,- « . ; ^ t » ( » 

»r»lihQr\^li:rei4ieiq^Uen. .JWlWlKr;edo« 

eggjltftiM 

OBF^si t)sei>-i 
I tHwrt in-wqj^ 

caiSKurrt ivi t-
pttuccT confTCfi.. 

.. occm. iY . , 
.FiwAL- m p M t A 

KSIOCS i ^ 

BJB 

axm It 
CGfl 

msSBW 

SjftwTar 
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GRADING PLAN 
PROPOSED CUTOFF WALL 

>WLLBRIOGE FORMER 2 7-INCH STORM SEWER AREA 
NW Front Ave & NW Doone 
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STANDARD NOTES FOR EROSION COhfTROL P l ^ N S 

-ARE* OF coNsntucmoN 

-TEMPORA.W S E E I M E N T F E M C E 

CONCREIE TO BE REUOVED 
BY COMTRACTOR 

'emr uic 
TOP OF BIHH 

eREJMWAY SOBUCK 

CHEVRON 

PARKINC AREA 

PBOPOSEO SHEET F I E OUtOTf 1«»U. 

GENO D 

EHSTWe SUBSURFACE aSMCWATER/PIMOUCT RECOVSir 1KENCH 

«PP1«0)0IU.IE WlL»MEnE RWER SHORaJNE 

J—Oaa. 

< ef V\V 
' ^ % v VV 

SHEawW SETBACK-' \ / ^ ^ J . ^ 

A \ , 
/ • \ * % 

,' \ 
P R O « K I Y , « E ' ^ ^ \ T 0 P 0 F 8 « « 

( 

CONOCO PHILLIPS 
CRAVEL CONSimlCnON EKTRAMCe itOAO 

(VKHEB. «USH AfiCA. r REOURCD) 

a t PfSOPOSffi RECOVERY WELL L0CA.T10N 

C-L FC. CHAW UNK FEHCe 

C.V. CONTROL VALVE 

d Cesnt«3 RECOVERY WELU MOfOTORINC WELLS. OR SOIL SORING 

. . ^ OflOKARY HKH WATER MRU 

- e - STWa* SEWER IW£ 

ORONARY HIOH WArtR UARK 

20 40 

aiaaci n 
BJB 

Ki rSK" 

p3Kr} AM« iMtoacMtfiMM «#n«tf et »wiwwit.v3j tr 
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HI k . M t i * i t md Hi^i'mt m i 
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MoWm*. n t H »M 
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ADDITIONAL PROJECT NOTES 

SHKI PIL6 ^HJ. 

1) StiMt PUIng to fa* Ho«Kti H-1700 StMt Sh t i l 
Plllna or •qulval«nt, o i approved by Englnnr and 
Ctl*nt. 

2) ShMt PUIng Joint* to Includ* waUntop • •o l * . 
Wgt^fitop ••<il^ ihall I M AOCKA ULTRA SOL A-SO 
or tqulvaltnt « apprm«d by CnglnMr and Cll«nt. 

3) Sh4*t nung and wotw*top i« i la ts b* I ra to lM 
coniJtt*nt «<th manvfocturtn' r*comm*ndati'ont, 

0 Tr*neh iond bocklU •hoU be m»dlum to coon* 
•and, mod*rat*ly grQd*d. Tha lond iholl b» (rg* 
of lUI, clay, lodm, frfobig or aoluW* matcrlab, or 
orjanio nMl[t«r, confomttofl to th« fc(o«lng 
gradoUon (or «Uwr o* opprovtd by £rqln**r and 
Cll*nl): 

He. • 
Ho, 10 
Ho. *0 
Ho, 200 

Pifstnt Pwilna 
100 

10 to 100 
0 to 10 

0 

2) StoUxUI* F«b<1c ttporating land and r<p rop 
•noil b* non-wovwi fabdo thot compll«* witb tha 
following prop*rtl*a (unUt i othomlM app<w*d by 
EnglMar and CIKnt): 

I t i L 
Crab T«flM« 
S lmt t l t i (N) 

Burtt StTMKlth 

Punctur* 
•StM«>sth (N) 

Apponnt 
Dpvning ShM 
(uU) 

UKravMit 
StobUfy 

ASTM 04932 
MIX. 
11W 

ASTV l » 7 M Uod. » 0 0 

ASnC D4S93 or 
ASTM OSISr Uod. 

ASTM D47S1 

*V ) 

212 

ASTM 043S5 
•500 hn 

70X S<rM)«t)i 
ralalnod 

PmUGCT HOIES 
PROPOStS CVRNT WAU 

niHHn Z7HNCH ncm XWER M U 
M» ftur*. k K l DOOM M W M 

2»1C 

GENERAL PROJECT NOTES 

1) Controclor il iall notify Burtou of Environmantal 
S«vle«» at (803) 823-7931 two (2) bu i l n i i f day* 
prior to comm4no*m»nt of work. 

2) All eonatructton afioll confonn to Cily of 
Poriland atandard conatruetlon tp tc incouon, o^ 
p»vla»d In I M S . Contractor and/or •ubcontroetor 
•hall hovi a minimum of on^ aot of opprovtd 
pl«n» and City of Portland atondord conatnict)on 
•poclfToatlon* on th« job *it« at oil Umoa during 
conatruetlon. 

3) Ofllct «f Planning and 0«v^lopiTWflt R«vi««, 
Approvals, and Pormlt* r«quir*d for prlvottly 
malntalnad •Inicturva eonatructid, AH work 
approy»d und»r < m « p«nnll» aholl b« prtvat«ly 
owned and molntotn^d, 

4) Attantton Excavator*: Dragon taw raqulr^a you 
to follow rul*^ adopted by Oregon Utility 
Notlflcallon CHiter. Thai* rul^i ar* ») l forth In 
(3tR 852~0ai-OOt0 through OAR 852-0Q1-O090. 
You moy obtain copiaa of thoae rulea from the 
Centw by collina (503)232-1987. If you hove 
any dueatlone about the nilee, you may contoet 
the Center. You muet notify the Centar at leatt 
two (2) buelneia day*, but not nvjre than ten 
(10) bueVx^a doya, befor* comnnncind an 
•xoflvotJon. Call 503-246-569* . 

5) Stop* ttabfflty evaluation to be completed prior 
to any dleturtxince of «i(l«tiiif alope an Chevron 
property. 

6) Excavated trcnsh epdl mater<al thall be 
dlapoaed of ot a t>rx>per landfill, or applicant ahall 
obtain a fHI permit from tha Office of Planning 
end Development Review before being diapoaad ef 
on-elte. A copy of Ihe grading pemitt and plan 
thouM alta b« provMed to the Bureau of 
Envfronmeolol $*riricee for cooetrucllon Inepeatlon. 

7) SKe eroaion pton to be opproved and oontrole 
In plooe prior to cenetivctian. AU work under thia 
perinit «ltl reauir* tite ereeton control In 
comptlance wtlh all provWont of the Cl\y TKIe 10. 
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le* U) CONCROX VAULT 
VITH BOLT K3WN S T t a L l l h 

SET NEAR FINAL GRADE 
la* 10 CONCRETE VAULT 
WITH BOLT DOWN STEEL L ID- ) 
SET NEAR riNAL GRADE 

24' ID CONCRETE VAULT WITH 
Ba.T DOWN STEEL LID 

SET NEAR FINAL GRADE 

12' ID COKXETE VAULT 
VITH BOLT DOWN STEEL L I I H 

SET NEAR HNAL GRAIC 

ELEV, 10' 

South Crvd oF Wall 
B i nd C 

ELEV, a c 
ELEV. 18' 

E U V , 10' 

PERFORATEB PIPE, ALONG W T T l . 
o r TRE(«H BEHIND SHEET PILE WALL 

QROUHDVATEF RELEASE CONDUIT a Y P J _ 
SEC SCTAIk SHCCT 0 CF l» 
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CVnjIT WAa COUJECUON TRENCH DETAILS 
wiujB«oaE PORwot ar-iNCH 

STORU SEWER AREA 
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•atTwrfp)î n«weLaaim 

o 
o 
TJ 
TJ 
O 
71 
o 
o 
o 
o 
en 
wt 
u 
w 

nsssr 

. I f f l C . 

W * i p .WW. ***iwt IW~ 

J S S ^ 

CUTOFT WAU. COUECDON TRENCH DETAILS 
WILLBRIDGE FORMER 27-INCH 

STORM SEWER AREA 
NW Front Ave * NW Doone 

• n j i » 

8»10 



o 
o 
Tl 
-0 

o 
71 o o o o 
at 
Ul 
CO 

AflEA o r CONsriJUCIroN 

-TCMPaFWrv SrOlUt'NT rENCE 
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CRE.[NW*T s r r w c K 

PBOPOSD) nn»oiNc Ai i i f 

CHEVRON 

(-•ARK INC ARrA 

CRAOINC NOtES 
1] Cofitmetor t? biTChfBI tjshlnd sri4alp{|e woN bslwMFi p«v.'>20.0 
cantawr ond lop-^'-woH CC1BV."20.0) ai 0% 9loi>« w'lh onsite nprDO. 

2) Oigjnfti»ig' ot lop of fhMtpil* wgU (Elsv.-TO.O), Contrgctor to construct 
h i ' s l op* tftword riv«r-Lo EI»V,M1*.0 u f l n j wfi»il» Mprop. 

3) *ft«rr con»iructi>n. ocl)vi'[l« O'* completBd, no aectfon ot stiaiil pjl* woll 
shoO'd \)» oboY* ieu«< flf riprop. 

a »*«*^BCO >*tCCvCFTK lilCt'. UlCATXJN 
C - l re. C *̂*lH LKK FINCC 

0.V, C:MT1tOL VM.VC 
a olsmo necoirtpr WEU. uowrodwc W L U . W S X OO«INO 

_ OfiDIMAfh' hUCH WAfCR I U M 

r>HOPo:;i;o ^ - l u r FILE C'JTDI'K w.«a. 

^.. 'rimti 0 

^AI"PROilS'ATfc Wli.LAUCtlK Ri'/E.R Hmff l 'SK 

FEET 
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GRADING PLAN 
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